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mztix^z, z.<D¥mfc&?m*ft. <atEWtt3»RTiBT?, /ml e* % s*m 

imfc InGaNli) SrflH* (») l<b Lfcfi^#Ftlli£-C 1 0 

# 7 m±C9#fe> ^fe L E D ^|||§ $ tbTM'f b £ ftoofc 5 „ 

^©ip^LEDfy/ ^6>£>ft<b, •eoftKiJ;^ 

£ © <fc 5 t&bfttH Kttitfl W5-1 5 26 0 9 ^ ¥ 9 _ 
1 5 3 6 4 5-§\ #ffl¥l 0-24 2 5 1 3#J&^fc5l^§jLWS 0 
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SX_k(D <d 5 1.©^* < t % 2 o<7> tr-* tt*tfeEH«tfc 5 r. <b -f 

5 t*ce, 

^3 8 0 nm~4 8 5 nm©f£ffllC&»? N flfcfr©bT— ^AS5 7 5 nm~6 3 0 
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15 Srfcas-CtS. 

StilB^»K«Mg N Ca N Ba s Sr, Z n^bfcSl^bil&^ftS 1® 
©td^^ Mn N Fe % Cr, S nfrbftZ&frbm&l&tlZ lU(OjtMb 

Wb1rZ a 

#3693 ^5 £ l &t/fg 2 ©383t9*/<>r * Tit, 3§}fciif ^©3§ftJP b LX'Ptt 
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te&*3 J: &&«5g3IW» ft b am $ ftfc l h ft 5@3fett 

P«iSr^rUT*59. «3g3fl4p«ffi©i'-M8ft;Rp (0/D) fcflffBnMa 
10 bJl^v— ffi^Rn (Q/D) i©WRp^Rn^j:5 «t5^|B 

m t <ds* ? k ct y met z a 5 > wc-t © r p ^ r n t ft s £ 5 w$ 
jxtmbftz. hmo^mmmx io i7 ~io 2o /c 

20 -f 5 n» y ? J*%it^^fcm&ikfflh®&\zm& r. fctf-ct 5 0 

v\ z.ti\z.x *) s my£&PWM<Dimtf 1 5 0 A«t vm^mzit^xytommm 
25 EtipW^ 4fe*5j:u«e4toK3e*©»*»e>«R**ifcia^, '>ft 

to^mm^p ft v > f $ if ^©sifi^s i<^t)»sL<, 2 0 %~ 5 0 $ 
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25 \m z>m2 tower *4 * friB&»sr^> /KHMn s.t>v 



WO 02/086978 PCT/JP02/03901 

* ,. 

7 

y ) io ( p 0 4 ) B Q 2 "e^$H5^^T*fcoTt<tV> (fcfcL, MfiMg, 
Ca v Ba, Sr, Z n ri> ft 5 < £ 1> lih M'ttMn, Fe, 

Cr, Sn*»e>a*lSn«/Me< fh imts Qi^D^yxlOF, CUB 

r, ia>e>ii^$;ti,s*j>ft< fct>ist*&^ri-«. o. oooi^x^o. 5, 

10 0. OOOUy^O. 5T*fc5„ ) „ 

tl2 0^f/M^t(t Mia«W»X.T, BaM 
g 2 A 1 15 0 27 : Eu, BaMgAl 10 O„:Eu N BaMgAl 10 O n :E 
15 u, Mn s (Sr, Ca, Ba) 5 (P0 4 ) 3 C1 :Eu N (Sr, Ca, B 

a) 10 (P0 4 ) 6 C1 2 , SrAl 2 0 4 :Eu, S r 4 A 1 14 0 25 : Eu, Zn 
S : Cu, Zn 2 Ge0 4 : Mn N BaMg 2 A 1 16 0 27 : Eu, Mn N Y 2 0 2 
S : Eu, La 2 0 2 S : Eu, Gd 2 0 2 S : Eu, ^fefeS^feS^SixS 
k% 1 6>fc^A/*TfVNTt>ftV\ 

#38Kfc#$» 1 il^OJSfc^W*-^ tfiiE^W^P^-C, CM, 
_ x Eu x ) 10 (P0 4 ) 8 Q 2 T**$;fc$£^K&^WTt>J:V> (fcfcU 
MfiMg, Ca, Ba, Sr, Z nfrbW$l£tlZ>'J>t£< k t lUk, Q»ad 
25 <^7olf<Z>F, CI, Br, It*P>miJl£tlZ&'t£< kklUk&fTt&o 0. 
OOOUx^O. 5, 0. OOOUy^O. 5T*$>5„ ) . 
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MfB^»K(tMg N Ca N B a N Sr, Z nfrbftZmfrbmnZtlZ lM 
(DyuMt, Mn N Fe, Cr, S nfrbftZ&frtbmtil&tlZ 1 U^jtMb Sr^ 

m^mtmytv*'^ * t x% z> 0 
•ait, *mmz.&zm4<D%%7 s 'Ux^ &%m*b%<m%m=f-KSLiQM 

%mwb z#-fz> - 1 mmb-tZo 
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25 V\ 
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HMg, Ca, Ba, Sr, Z n^fcS^^^^-ffi^TC^ ts 4>&< ktM 

J;oT*©«K«rlWtt*ii:^-C**. tit, ftttftWIWt^lrftKl 

-•(13) lo©»I^5:^5|ftU\ 

(1) (Ml 1 _ a _ b Eu a Ll b ) 10 (P0 4 ) 6 Q 2 ^£tL3m»K, 
TcTcU MlliMg, Ca, Ba, Sr, Z n/^b5iiR$ft34>&< £: & 1® 

LlftMn v Fe> Cr, S n^biliR£ft54>&< 1 1> 11^ Qfi^n 
y^l^F, CI, Br, lfrtbm$l&tl%'J>ft< ti> lmtz^-tZo 0. 

OOOl^a^O. 5, 0. OOOl^b^O. 5X*hZ> 0 

(2) (mi^.eu.) 10 (po 4 ) eQ^mztiz^ytrnw., 

tctcLs MKiMg, Ca, Ba, Sr, Zn^f,I^WM< li 
QH^ny^Tn^OF, CI, Br, I ^&>3ll$Rc?;ft<5^fc< tfclSi:^ 
^•-TSo 0. OOOl^a^O. 5X*hZ> 0 

(3) (Ml x _ a _ b Evi a M^ h ) io (P0 4 ) 6 Q 2 «£ft5&»®, 
fcfcU MlteMg, Ca, Ba, Sr, ZnfrbMtRZfrlZ'Pftikhin 

Qfi^ny^TC^F, CI, Br, I frbM$l&frZ>'Pft< k 1 ffii: £ 
#t5 0 0. OOOl^a^O. 5, 0. OOOl^b^O. 5T-&>5„ 

(4) (M2 1 _ a _ c Eu a Ba c ) 10 (P0 4 ) 6 Q 2 T^£ft3MM, 
fcfcL, M2«Mg, Ca, Sr, Z ntf>b5I$R£;ft54>ft < 1 1> l®<t, Q 

ft^ny^5c§{ftf>F, CI, Br, I tf>k3i4R£*L54>&< <t 1 1 Hi: £#1-5,, 
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0. OOOlla^O. 5 N 0. lO^c^O. 9 8ffc5, 

(5) Ml^.Eu.AlA^^W^ 

fctcU MlltMgs Ca, Ba s Sr s Z n frbmtRZ < t 1 U 

£rW1~3o 0. OOOUa^O. 5T*fc5o 

(6) Ml^Eu.Mn^ 1 2 0 4 T*S£ft3&M>St 

fcfcU MlttMg, Ca, Ba, Sr, Z nfrhWSK%%lZ>'Pte< thin 
^^T-fSo 0. OOOl^a^O. 5 S 0. OOOUb^O. 5T*fc3 0 

(7) M3 1 _ a _ c Eu a Ca e A 1 2 0 4 ft^5f»f, 

fcfcU M3llMg s Ba, Sr N Z n i> £>jtiR£;ft54>& < £ t> 1 S^W-f 
So 0. OOOl^a^O. 5 X 0. lO^c^O. 9 8tfc5. 

(8) M4 1 . t Eu a MgAl 10 O 17 fi$WMI> 

fcfcU M4ftCa N Ba, Sr, Z nfrbMtR&tl th lMZft-t 
So 0. OOOl^a^O. 5T*$)5o 

(9) M4 1 .,Eu,Mg 1 . b Mn b Al 10 O 17 tf^5MiI, 
fcfcU M4fiCa N Ba, Sr, Z n^bM^M^K th lU^i" 

So 0. OOOl^a^O. 5, 0. OOOl^b^O. 5X*hZ> e 

(10) (Ml^.Eu.) 4 A 1 14 0 25 TS$tLS«W, 

fcfcU MlftMg, Ca v Ba, Sr, Z n tb£'J>& < 1 1 1 ffl 

^-t-So 0. OOOl^a^O. 5T*fcSo 

(11) Zn S : CuX^fl^^Ws 

(12) (Zn, Cd) S : Cu, Mnfg^tl5f)fcM> 

(13) Re 2 0 2 S:Eufi^tttl, 

IttcU RetiSc, Y, La, Gd, L uri>bil*K£;ft54>ft < i: 1 1 

Wi-^o 

(Ml x _ a _ b Eu.Ll b ) 10 (P0 4 ) ^T^ftMftM&^ir^fc^ 
U MliiMg, Ca, B a N Sr N Z n^F ) I^^^^i< H lSi:, L 
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lttMru Fe s Cr, S n ^bitfK£ft5'>fr < b lUb, Qtt^n^^5c 

m<DF, ci, B r> ifrbm$i£ti5'>te< bt mb 0 0. 0 00 

l^a^O. 5 S 0. 0 0 0 l^b^O. 5Xh% 0 
5 Eu.LlJ 10 (POJ 6 Q 2 T**^5Mli:, (Ml w Eu b ) 10 

(po 4 ) 6 Q 2 x*misti5%;ftmbz$te&oKu B-<D%mm-tyt 
yhv v&T;v%~t?&mm%k t $k%m , g.b i/rt>«fcv\, tctzu mi 

«Mg, Ca, Ba, Sr, Z n^fe«£;ft34 s ft< £ t> 1 Mb, LlflMn, 
Fe, Cr, S n^b5§iR£ft64>& < 1 1> Qtt^n ^TtltOF, C 

10 1 N B r N I tf>kitiK£ft34>&< bt> imb*#i-5 0 0. OOOl^a^O. 

5, 0. OOOUb^O. 5T*$>5o 

*^iq^#5^4(D«7 J /M^^V^, J&-Oi^«tt> (Ml,.,.,, 
Eu.LlJ 10 (POJ 5 Q 2 X$iiStlZ> i §k%mW.b, (Ml^Eu.) 10 
(POJ 6 Q 2 T*S£ft5i£M>ll^ (Ml,_ a EuJ 4 A 1 14 0 2S -CS$H 

15 5&»H£: Sr^tf «t 5 U &l©£#IWtW:*fc P * Atti&f yMJ ^ AT/P 
$ = 9^IMh**«3fc*)(i:L'rt>J:v\ fcfcU MlttMg, Ca, B a N s 
r, ZnfrbW&%M'Pt£< bhlUb^ LlliMn, Fe, Cr, SnH 

mviztiz&tK btmb, Qn^u?^7um<DF s cu Br, ifrbmR 

£ft5*J>ft< bhinb&fi-fZo 0. OOOUa^O. 5 S 0. 000 U 
20 b^O. 5tfc5 0 

(Ml 1 _ a _ b Eu a L l b ) 10 (P0 4 ) e Q 2 T&t£tlZ>&%foRb, (Ml,., 
EuJ 10 (POJ B Q 2 Xm£tlZ>m?l£®%bs (Ml,_,Eu,) 4 A1 14 0 
tB "&LZti&1k%toWbs Re 2 0 2 S : E u^*§tiS^*«JSfi: Sr&tf J: 5 

fltfcl/rt>«kV\, fc/~U MlliMg, Ca, Ba, Sr, ZnfrbWiZM 
'J>t£<bbimbs LlliMn, Fe, Cr, S na»b51ft£;ft,5*i>ft < £ & 1 
Sis Q«^n^^7C*OF % CU Br, I < t> 1 Mb 

4r#U RefiSc, Y, La, Gd, L uj6»b®ft$;h/3*J»5:< lffi&W 
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-fSo 0. OOOl^a^O. 5. 0. OOOUb^O. 5T?&5„ 

*«r»W-*-«ri:#"e#5. ft*3> iftfefcttl nfcAl fcGa«^*{WM* 
HWfrt^*^« - fit 5 *T?t>*v\ 

^M^trH^-Cf 5o *»SC«5Jfl4 0»W^lis *»*<&jfca«r 
b #J fc*cf ^ 7 7 T- & 5 c 

in 2 b its \m z mmmm i ob^^m * ©«^w»f -e*> s . 

ID 3 tt % *3SW»^5|Ufc^J 1 , 9 , 17 pWVf'M X<D&&&F'tC I E 
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H4fc mmmi mm) Rxm&m9 mm) »5tM©3 6 5 n 
5 men, mmmi mm %xmmM9 mm) ^5t*fcs©5 9on 

io mit^m^m^rvvyvh^o 

h jvcd— m Sr**t" ^ 7 7 T- a , 

nod *w%\mzmrM<D%%T^ xom^wmm-zhz> 0 
15 — gp&Tjrfia-efcSo 

m 1 4 n n^ra 1 ©^ft^it^fcttsig (im^sm^w 

in 1 6 d mmmm 1 ©¥^«m^&(75i2] 1 5 ©«»i»i$ 

£^1-2pffi|g|-?&£o 

25 

mn<Dj&m 1 . 
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15 ov^T fcaHfe^'M x<£>fegxvt LT^frftS r. k WJ>tt\t\ 
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5 s & mn<Dmm i ©ssftT^w * fix b tx 

^UU> El 7 ± 5 3§3fefc°-^&ft« 3 7 0 nm^iSJ; 5 

^«^^tLfc i n g a N%ftmzm-rz>&{kVt)¥-mimftm* dEDfy 

S i K-^OG a Nl, 7yK-^©Sfl*iN!l*TJ*)5 nMG a N« N g« 
iMMfrT**)* nSA 1 G a Njf N SSftjlTfeS^-fi^F^tf) InGaNf, 
Mg^K~^tlfcpI^7S/ KlT?fc«A lGaNi, Mg # K-T'Sftfc p 

LTp^b-r^o ^LEDfyT'tlt *jx^>^lCJ;5 nl=^^ h 

Iw-^oWpSn^^ hJlfcIBI-i5IIIK(WJ$jx % ^fct}£ftfcnl!=^ 
9t M©±tnttSriR^t, pl=>^^ M©IS(^Mt, ^Ji^ 
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mummwmztifcnmii 3 k# as^^/w^k© y - Km® 2 m i m 

^5,^-.-. ^5 4. y-Ki|20|{IttiN i/Agl^^S-h/TV^. £A 
±^ «t 5 fcfllfifc $ fafc/"? y 5 ^Hfl^rt \Z S LEDfj/^UUg-Sn^ 

-e* So 

^ tf> K $ ftfc L E D v •? 1 <D&mMl* x s> ©SffifcRffl 
y - KM 2 ±HWM g7^^4tc e ti? * 
LT, UttO^fll 1 ©«3te9*^r^»± % 7 SrW-f 5 3'<*-/u 

MV v K6^J: t)^-Lh$HTV^5o :©3^H!) $/ K6 i^V^--^-;* 

tilifcl, 2 2 ot;fcT3 o&ffltofm4b£&z~ kfcZQ&m&Utts 0 

(S r o, 96 , Eu 0 , 0l , Mn 0 . 03 ) 10 (P0 4 ) 6 Cl 2 t S r A 1 2 
0 4 : Eu&»ffi:£/BV^^ 0 1 ^i-383fc«H4* s #btLS. 
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I1W4 6 0 nm#£©kWi:i5 8 0 nm»^^(i, (Sr 0 , e 
6 , Eu M1) Mn 0 ,J 10 (P0 4 ) 6 C 1 ^ytmzZZK'-tX'h*), % 
<D2i<DK°-?teKWm&mmz.foZ> 0 IfoS 2 0nm#M3tliS r 

A 1 2 0 4 : E M^W-Omit*^? f/l^^-To ^J-Cfls 2o©^ 
5 (S r o. 9a , Eu 0 . 01> Mn 0 . 03 ) 10 (P0 4 ) 6 C 1 2 %ftmz£Vs 

Jlv^5r.,H;:J; K> bo# < x*3\ $ b^3!-OM«£JSv^ i 

Z<D£ote^fc%yt%*<Dttmh LXs BN N SiC, ZnSe^GaN. 
I nGaN, InAlGaN, AlGaN, B A 1 G a N, BInAlGa Nfc 

m*<D¥mvf*m-fz>~t&x%z> 0 sfc, ^tib(D^m^mm%mtLx 

s i^zn^if^^r^-^Tig^W^ ut^^/sv^r^ vet 6 Q 

< s pr«<£M&ft&» i < »3fc^ri6ft*3fc 

lxs mm^mft (mwr, a 1 ^g a &£t?sfc«*NMts i n 

a ^tfffW^i It I n x A 1 YG a !_ X _ Y N X 0^X N O^Y, 
X + Y^l) ##fca£L-CV>3 0 

t7t N aNWWS3te*^o«ati urwu m i s&£\ p i n^^ p ng^fc 

^tf^/K SiC, Si, Z n G\ G a A s N GaNWW 5 5)45itSilrffl 
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tL<ttt77>ft£SlfcGaN, A l N N GaAINWWft$t# 

LT, off© J: 5ft¥W^fm*^«^^^e«fiS<WS**F^W6»ns. 

^ h^'f^iMVPEM^tGaNlrELOG (E p i taxi 
al Lateral Over Growth GaN) ^Ic!f5, 

:/fc£tH-3. rjL^^t), LEDf y:/£f»T*#3 0 

e, Se % Te N C*«IS3»Ai-5 - £ iW* U\ plttflS»¥*#: 
Zmtete, pSKwNVK'fcSZn, M g> Be, Ca, Sr, Ba 
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^ hjf i±s Mitflf 3 ~ 1 0 /i m N J; 19 #f 3; L < (± 4 ~ 6 n m\Z.&&L £ fl 
10 Tt<kV\ 

»*3^tt^- HfittOHfli^R p^Rn X'h^tcHK *38W*CttR p^Rnt 
*> 5 © T\ p mffi ttt^*© t> © £ fcbtfc LT ?f < $ *L« - i * -5 

^«RnQ/Di:, S^ttpW©^- MSStR P Q/Dt^ Rp^Rn 
©MffiSriUfc r. t U\ ^ftMS^£r#$I Lfc& K R n feffl 

fetZ<DtmL<> Rp tRniOH^^5©{**^±^"5rtM-Cfc5^ |g3fc 
B*©3fa**^*©*yi*»6 ZOXoftRptRnk <D|H^&oTV^tf>^$:£n 

25 srtms. 
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#»W©»** : 3Pfc:J3V v r, 0 1 3 1 4 tc^i-j; ? f£ % n £fli 5 3 ri¥ 

SlftSSftSS^G^ft < t> l i 5 fc^S^S. 13 l 3RXM 

2o©ISLh©«*iWllfU5 6«^$tb, ^©IIW5 6te&mmH5 5© 
(4gM^T\ p fllft&m 55inli53 Sr^fiW"* riiaQ, p ft 

t p wsmnm 5 5 $ *ifc3££$«w 5 6 P mm 5 4 ±^««w 

Hi***- 3 ± 5 Wfifc-fS n t K J: 3 , S&mtofc: p r 

* fc, fe ©ttWlC <fc *lHf % p {fll^M!^ 5 5 Rt/3aEft*««|J 5 6 ©fl 

LfctfoT, *3SM-Ctt, aK*W5 6 0«iZZ»t*5tt5J»«©jaiV^*«r 

jfc£ft53feft*3fctfp/B©»fc©IWte^^ 

V\ nSa y^r^ M 5 1 f j&ftR n Q/D i, ^«p@!5 4© 

Sfc, ^ilB^ft^mifP 5 6 ntMfl, ® 1 3 KTjcf «fc ^ IC N n W& 5 3 ^fe 



WO 02/086978 PCT/JP02/03901 

22 

mm£\ztiz£5\zBmt\m&£tix^z>zk&ifr*v<s ^ku: 91111 4 

$ h ^> *%WXit, Ml 5 RTfM 1 6 tC^-T j; 5 Kl, nt66 3 tfSfflffB^* 

3=fc, nii6 3i p{UJ#M®@6 5 t &ttfimWVtci%£r\Zte^Xt, HI 1 
5 RXfm 1 6 t ^"f «t 5 8friB®£*«SfB 6 6 ttJetl^^ nS!6 3H$ 

IBWfc fc § «fc ? HBWKlc?8jfc $ ftT v > 5 r. £ * L < , - ttfc J: o x J; 9 ffi 

$ b mesEft^ffiv 6 6 tmytmv&t <omm\t, ±.& tyt <t 5 

!«VSfB3t* s ft6>*LS1»*Sr+^»fti-«fcie)U:, 2 0 M m£Lb 5 0 m mSTTCifc 

tt3 6 0nmPi±4 2 0nmP;T«L<, 3 7 0nm£Lb4 lOnmTO 

SfcfcKH:, 3 8 0 nm£Lt4 0 0 nnSlW^S b LV\ 
($3te*Wt8) ' 

tf££##SLl\, *|Qt©^*lfc*5V^ 3 6 0nmJ; 
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JBDWSr*tf*^AixT, N 2 , H 2 <^3S5c#ffl^*3V^, 8 0 CC^b 12 0 

#»WW3VVTtt, -#5t (M x _ x _ y Eu x M' y ) 10 (P0 4 ) 6 Q 2 
(fcfcU MttMg, Ca, Ba, Sr, Z na^SJRSftS^fc < £ t> 1 
M'liMn, Fe % Cr, Sn^bl^S^^ HlS, Qtt^n$>V5p 
15 *©F, CI, Br, Ifrtbm$l£tlZ> / >t£<khimX*hZ> 0 ) 1?S§W7 

fB-J&ift'K E u td* ©jjfij^it x tt, 0. 00 0 1^x^0. 5<D$& 

i«t5^wiu\ toiftfc x^o. ooo l^mxttm^mm 

«TU x^O. 5*iB^Tt««m*fcJ;oT*3fcM^fiTi-Sffllftli:fc 
20 Z>frbX*hZ>c «tD»*L<tt, 0. 0 0 5^x^0. 4, 

3=L<te, 0. 01^x^0. 2XhZ> Q 
%fL s ±1B— JRS;U:331>T N yf4Mn % Fe, Cr, Sn©^©^<H 

lffi©5n*©iffiJ*Jfc&3H"t>tfn». 0. OOOUygO. «fc 19 

$f*L<fiO. 0 0 5^y^0. 4T*fe>9, L<f±0. Ol^y^O. 

25 y#0. 5*ait*iM?H*lcJ:oT**l»«a^iTi-5ffllRjfc*) 
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Ei3©c i Eo&mmim, &Tfctz>mwn, 9, i7x-m^btiz>i&ytv>> 

MZZfcetl, 3 6 5. 5. 0nmOmz£Vm&L1tl%<D%yt&*7FLT^5 o 
BP*>, M/JS S r 4 5 0 n mf+3£^ fcW ^j|oE u 2+ «*}Zl «£ 0 

Ia4^Mf^^i^Jl^ffiV^btl5^»®0 3 6 5 nmliWSI^^ 
t YjV^tt, U IS 5 <P8tfltt£%0!l 1 T?JBl^ b*LS^3fe«JKO 4 5 0 n m^gftfc 

9 o n m%y£\zm-zmnx^? i/^^t, z.<Dmefrb*i%m\zm^btLZ 
z<D&]t®nKnte&%ftm>b&®tom£M-z!Uft (mar, 2 3 07^3 0 

0 nm^f,4 0 0 nmM4 2 5 nm) X*$h^£ < ©jg^ix, 3B*fef4 J I S, 

z 8 1 1 0t?v>5ir5oS*fe^efe<5D^^*^sr &*>\ 

SSft*'** h/l-^brttcDX'feS. ll»9T♦fflV^bn5MfeK(i, |^J4 6 
0nm^600 nm^jl^Clf-^ fcttofcJtiRAfc/P- Kfc&ft*^ 

*^h/l^r^U 0 6©Hi»W: % H*W9TfflV^ft3&3teW©6 OOnm 
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E$HT> 1)460 nmMia<Dt°-^ <t$)5 8 0 nm#ifit°— ^<£> 2o© fc°— ^ 
5 /Wr*5V^T % 4 6 0 nmftfi©^^^ hA/j££-& 5 8 0 nmfrjS©;*^ h/W& 

n^TV^f h**(Wc»fe«:*3fti-«***fti: L-TS r A 1 2 0 4 : E u 
fcfli *. 5 £ J: o TXfc:*6&fci« * -5 ^ t a*T t So 

10 ±3i<DMtl®«BlfM^CTEu»X.Tb > Cu, A g> Au, 

Cr, Nd, Dy, Co, Ni, T i A>6>aRStlS ia«r^*S*«i tfT? 

<tD0*L<(l5 Mm- 5 0 m S 6>H:04 U^ffltt, 1 
15 Omui^M 0/zmTfcSo 1 OMm±t)/h§V>|^SrWi"«*3t4fclC^ 

25 (SALD-2 00 OA) ^#|5ffl0. 03/im~700*i 

"fWlll 5 Mm- 5 0 Mm^ttBSTfeSr t-c«J;t>JMeSri«<i-Sr 
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26 . 

t£tlX\,^Z> ^ t L < , JWfcWfctt, Ilfifi 2 0 %~ 5 0 U\ 



6>35ft £*t3 ft©^ 7 S5/ ^jEflsflW*, 38**^ ± o X%% Zti1t%<D^ 

7 y *m\M£ t> /hs < & 5 1 1 *mm vx, frfMi©/hs v^^r'W 

/^^^^M^^^xteVNpim^ (M*.f^ 4 20nmOT) Kfc338 

®tz&ytmwK&vxmi-5zbfrx*%zzk%n l mLx^Lizhox*h 

iSWfi 2 ©38ft5W 7 -eft, h 9 tcjjH" j; 5 K> 2 o<^)^3fe#i® «fc 
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**»K»tJ«»-Oi6**Jttt, ^ft^ftW^-c/Bv^ r i t-H^RrtBjfctoT 

fcs^ *««^2Tfi, n-&tfn-<D%ytMn<Dm%*m^zkx~£ 

*jh^ft-WT*fcoTfc±v^u -eft^efttfsr 
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«l'flW^tt5^tW*U\ I-©Sttftt, 3 60 

Ca, Ba, Sr, Znfrbmft£ftZ^tr£toMlVft$t£tl&7b%t* >P 
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*<HMn, Fe, Cr N S n3&>fcWteft5-«$r£tP L 1 T*ft«£ft55n 

limits e u-c*®$tLfcT^ y iiii^D^yr/^-f 

(Ml.^Eu.LlJ 10 (POJ 6 Q 2 T^£ft3M«s 
(Ml,.,Eu,) 10 (P0 4 ) 6 Q 2 T^£tl3«^SC, 
(Ml^^^u.MnJ 10 (P0 4 ) 6 Q 2 ^S£ft61£3fc^ft 
(M2 1 .,. b Eu,B a c ) 10 (P0 4 ) 6 Q 2 T-S£;ftS3bfc#>Jt 
Ml^.Eu.Al 2 0 «T!*£ift5«fete4Mk 
Ml ^Eu.Mn^l 2 0 4 T?St$*l5ibfe«g N 
M3 u.C a e A 1 2 0 4 T?«$^5M3t4&Wx 

M4 1 .,Eu,MgA 1 10 O 17 ^^5»I, 
M4 1 _.Eu.Mg 1 _ b Mn b Al , 0 O x 7 T*^$tl^^»®> 
(Ml^Eu.) 4 A 1 14 0 25 -e^$tl5^»K^ 
ZnS:Cu TSft*tL*»**^ 
(Zn, Cd) S:Cu, MnTateftSftateWk 
Re 2 O z S : E uX*m^iV^^Wi^hif bftSo 
fcfcU MlttMg, Ca N Ba, Sr, Z n^fcSftSftSiMK t % 1«> 
M2«Mg, Ca, Sr N Zn^bl^$|l5 / M< it) li, M3liM g> B 
a, Sr N ZnfrbWRZtlZ&tei M4liCa, Ba v Sr N Zn 

^£>litiR£ft54>&< tt) IS, LlttMn, Fe N Cr, S n^kiitR^tlS 
4>ft<i:t>l^ ReliSc, Y, La, Gd N Lut*hWR&tlZ'J>t£< ht> 
imX*foV, Qtt^nyV7c5(f©F % CI, Br, I #>£>3iiiR£frl/<5^&< <b t> 

±KWfc-jM>f\ m-WISSJEuTn^Ott^HsSr^H-att, 0. 0 00 1 
^a^O. 5«U\ ^©Iftii, a^o. 0 00 1*i«3tl?^ s i 

TU a#o. 5«rtt^Tt>ltt»*lcJ:oT**liaasfiTi-*«Iftlc*)5^ 
*L-<WU 0. 005ga^0, 4, L<f4, 0. OUalO. 2 
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b-tZo Mn N Fe, Cr, S n© 5 *>0^*< i t> 1 S05n*©*ftJ*it 

4r^i"bf4 N 0. OOOl^b^O. 5jW*b<> J; 9$f* U< f40. 005 
^b^0. 4T?&<9, £G>te#*L<ttO. Ol^b^O. 3T*fc3 0 b^o. 

(Ml.-.Eu.) 10 (P0 4 ) 5 Q 2 N M3 1 _ a _ 0 Eu e Ca c Al 2 0 4s M 
4 1 . l Eu„MgAl 10 O 17 lt #&%<Dft%1)K 

tts (M 1 !_„ Eu,) 4 A 1 14 0 25 , (M2 1 _ a _ 0 Eu a Ba c ) 10 (PO 
4 ) 6 Q 2 &, 

£fc, M4 1 _ a Eu a Mg 1 _ b Mn b Al 10 O 17> M 1 x _ a E u a A 1 2 0 4> Z 
nS:Cuft, W&%<D3&%tK 
ttc, (Zn, Cd) S :Cu, MnttfIM©W. 
R e 2 O 2 S : E u tt#fe^©3S3to&S % 

Sfc^ (Ml 1 _ a _ b Eu a Ll b ) 10 (P0 4 ) 6 Q 2> (Ml 1 _._ b Eu a Mn 
b ) io (P0 4 ) 6 Q 2 > Ml 1 . 1 . b Eu,Mn b Al 2 0 4 li > efilOWtH 

^ftS^/til^ (M 1 j_ a _ b Eu a L 1 b ) 10 (P0 4 ) 6 Q 2 , 

Sfc, S-?5fMaT^lfc (Ml 1 _ a _ b Eu a Ll b ) 10 (P0 4 ) 

5o * (Ditto, z.<D%-<oiffimRbfm&&%%=F iia«9t**W 
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Ty^-v^zmmmnmu ^-/^/^xm^Lit^ im^Mis n 2 , h 

■.©iiTC^Il^feV^ 8 0 0°C^£> 1 2 0 0tO?Mt3~7S$Wt5„ 

nmKf) ofirjBJCit) «T'fc5f^b&feI (fcfcfctf, J IS Z8 
©^fe^-To 

(S&-©J&ft$>K) 

2 ©^ftT^M * ^*3V>T, H ~ ©&M>® ^#^8*^ 
R^-©^3feW©V^©^^^^ h/vfc h/^^r-r 
5 *>©-?*>*„ SiB^¥ilMte5***s &5VM*m-©M«s ¥ 

w^wb**^ Sraiiwiri-s^ mmcm%^^ Y^cDmmtm^ 
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- ^ m^ifcft 03t &flJ/fl b £ £ o Tja® £ fl 5 1> <£>T?fc o X t> i V \ 

*TtB & aNMWSMS** <b s £*iK«fco £ ti5 Y A G i a» 
»IC> fcfcfcWk (CaEuMn) 10 (P0 4 ) 6 C 1 aSbfcftfcffiV^ ft 

= V&mm*%k%mmm?t>M 0 »WiYA10 3 :Ce, Y 3 
A 1 5 0 12 : C e (YAG : C e) N Y 4 A 1 2 O g : C e s £ ktCfi^ftbOiK 
^ft^jWtfbftS, SbfcSfc, Ba, Sr.Mg, Ca, ZnC^<i 

t-ai^*H-cv^Tt>iv\ Si^t^§^i:taoT, HAM 
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u, Sc N La, GdRXfiSmfrbteZMfrbm&tlZ'Pfti bhim7m\Z. 

M£f£L<tt, (Y.GdJ 3 Al B 0 12 :Ce «H.U 0<z^l) Tf 

^^il57t h^^^ty^f^-^ (Re k SmJ 3 Re 6 0 12 :Ce 

«1U 0^a<l, 0^b^l v ,Re|j: N Y, Gd, La, S cfrhWi&fa 
6'J>%< th-m, Re' ft, AU Ga, I nJ&»fe»ft£*lS^fc < 1 1>-« 

h/U©f-^S:4 5 0 nmf«$t5^i:m5o *fc, 5S3fctf— ^ 5 
8 0 nm^Cab "9 7 00 nmj£T-!^e£§| < ^o- Kft^gft;*^ W^^o, 

i £: J; 9 , 4 6 0 n m^±©£fe£il5©S&jg$i§ft»&i«5 < 1" 5 £ t 5. 

i^<t§ii«X^5„ Gd^JHairfSi:*^ tfe3tlii57 

IdPiTb, Cu, Ag s Au s Fe s Cr, Nd N Dy, Co, Ni, Ti, 

H£ftft©mj&© 5^A1 ©-£B£G a r i T?38*jft^MStftflflt 

Y©— SfBS:Gd-CSifti-5»&, Gd^©«fcfcl»*fl|teU I^Ce^ 
# ({■&) £0. 0 3^fel. 0»ci"5ri:asff4U\ Gd— ©*jft^2»l* 

m?tm&&&&*% < ^fefig^5/>^ < & 5 ^\ c e (D^mzm^-tz. t -e 
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5 G d s A l s C e ©JM£ ItllWs 

10 i^UTiti^^lgfe, SS^l 3 5 0~1 4 5 0° CCffitfifi-C 2 ~ 5 i$ 

jR-»v»-©«*»ii©««©ff * u^*&hb:, mm^rM 1 -era tfc t> 
©£f6ftre&>9> ^©isiaOT^-t-5S*t)iB]^-cfc5c 

20 -7 9 0wt%iv-7/Ktl0wt%^W^7!JH^L^ ^Jx.{fx 
^-©^W^UT (Ca 0 . 96 Eu 0 . 01 Mn 0 . 03 ) 10 (P0 4 ) 6 C1 2 ^ 
ilOfMi tTir V (YAG : C e) V y K©»* 

ttJR»©WBiic»*U 2 2 o°C^T3 O^IWJrtl!Wft;***r. fete* 

25 
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tf\ 010 ^*3V^ff#8 1 TSW i 5 fcU rtyfr-*J 5 ^Hfl$i5<DtJffi^^i- 

10 tfffl363t#^i:««tTt>J:v\ 

£fc, fc^^ffil&tf 2 ^ f ct;H3-^ Srfflv^^iW 8 0 

^tf fe^«p$t (twait^fe mm^mwmnxh s # ? * fc an* <o>*<< y 

15 fcmtWkLX, ^tf^yffim, isya-ytaifnmffikfrtein 

20 *s?J-)V (Si (OEt) 3 OH) , RTf^f J — A'&ift* LT* 7 V 
25 fc*STf*#*LV\ 
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v -*<Dmmwmmtf i ~ 3 % w t t -tz> & s m^m^o^T^ nn-t 

tiuo o°c~7 o o^ofi^T^-^^&mx f t?/i'%mW:£#z>z.k 

(mm) 

hku *%mfcte^x, %ftmmzMz-xmm*t;#&i£xi>&\,\ n##j 
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0*L<»42 0 m m~ 5 0 Mm^t5 0 i<D <k 5 fc*i@*WS&t-5 - k fci 5 N 
*3&w-chu otosS; (D (6) -et^nsMf^^bf^ 
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38 
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M' 



■nl+_ 



0— X 3 =(0)n5 



(2) 
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^r-C, 5* (1) ~5fc (6) tps RfU Rf2> Rf3, Rf4&tfRf5tt % W\-X\*g 

^-7/Wto7/^/VS (CnF2n+l ; n= 1~2 2) , ^-^nnW 
£ (CnC12n+l ; n=l~2 2) tjlZ<0%my*\*ft&*^Z>'*--'^>?^\\:T 
/^df-/^S^ ^^J^(^ MJ^pn^ tVK h !J ^/K fvv 

^5VK ^^bb^b^ ^y^y/u^-wfn\f 

P ^-=¥i//K 7 s # * n n y h U f* # 7/1/^" n ^ y v7K ^ 
y^f^^ppA^ ^^x^/I^p^/tvK ^7^^'BB'fy 
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5 i//K MJaf^an y ^7=' h i> 3f7/^n y i-'xi'/K h U = f-y n 
p^yy^xV/K hp3t7/i/tn^7 7^f^K ^3f^aaKr7 
/K ^3f7/vtn Kt^/K = f-y o o>f y ^y =<f- 

7/1^0^ y KxV/K ^nf^D MJxiX/K ^3f7A-*B MJ 
tV;k ^yy ^ir^ a y h y ^7°y 3f7/wtO'f y MJ 

10 ft if; 

y /v;fr p 7*7 =>StS5) , /Woe y/v>r-)V&fe if ©iSixi^ft^f 

/K h!J^DDxf=/K ^y^7;^a7o^-/K ^^no7n^;K 
15 ^7°y y As* p 7*7 =/K y o o 77 =/Vft if ; 

/N'-7;vt p 7Vi"*=/i^ '"W p p 77i"¥svi<*fc £G>ItflXtt£#fc# 

/V7;^n^n7M^i (CnF2n-l ; n=3~2 2, #£L<f£3~ 
8, £<-0£L<fi3~6) , ^-^an^P7H/H (CnC12n-l ; n = 
20 3~2 2 N £F* L< f*3~8, J;?>$f*L< f43~6) fc£r©C3~C22A?— ^ 

n^yfb^^nT/^/i'S, £?3:L<«\ o oi^y p7o fcT/K 

7^^07*0^ ^.yyy nn^ n7f;K ^77 7^tn>77n7 
7/K ;t^na^a/<yf;K ;t7/v^n^o^yf/K 7^7*^o 
Pv/yp^df-t//K 7^7*7/1/^0^^0^^^ hilx^^PP^yp^ 

25 77/k y 7/v:tp ->y p^-77/k ^y^7^ y p p p^-y ^vk 
^y^7*7^tp^ p^-y^/^if ; 

^-7/^0^7 0 7/1/7^1 (^-7/^oV^n^yf^I, /«— 7 
/v^-p i/y p^^ir^/k£^iT) % /<-7 a a v/7 o 7/^7-/1/1^ if© C 3~ 
022, 0£L< teC3~C8, J;1?0S t<fiC3~C6^/W>P^^l2v'y PT 
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7>hy~/K 7xt^MJ^ t*V=/l^£ ; 

7 ^ s^ft ^^Hf £>ft> - H b^SSS&tf^r n «a&D£T©**fl(*Hu 
7y#JK^ m^M^ HXJR^^O^o^JSC^ =fnS> Cl~C40/>' 
-Aoyy|b7;^S (MJ TVM-p^/i^) % ci^C^-^n^ft 

jjA>7$^/um (h])y^^r±^m s ci~c4o/N°-/M3-7 t ^br/^^ 

ypttisls &y J^** t^^S^**^) ^ C2~C5^-/>n<7 t ^t;T 
;v^r-/^ (A'-AD^yft^/Vf) s ^nyyfb7i7^i/l, C2~ 
C22/*wnp WQ£Tfl&n'iliV&=.A,tt*/i£ if ozk^E^ 'SrftSftv^iBftK 

75=-;^ A'-7/i/tn7yf7^& /^^apry^^H, /<— yjv 
j-uy^j-^hV^ms /Wnp7xtyM)/^W^ TfcsHmt^S:^ 

^7/, -hP>\ C1~C4^°— {£7 Atari's C2~C5'<— 

^yftT/Wa^^^s/K C2~C22/n°— AO^yl^^^r/^/^^ 

/i'** v*©*3HK^ ft v ^g&K-eg& £ *i/r wr t> J: v \ 

£/c, C1~C22^— ^P^WbT/U^-/^ C2~C22/^— /NP^WfcTVl^ 
C 2~ C 22/-!-^ P ^ /W^r =;HOftf©fit© C - C 
PrBK-O-, -COO-, -CO-, ^liH^fcf^W^^^rT, ^-tvK 
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M-C?*$tlS#±S5n*i LTtt % La, Ce, Pr, Nd, Pm, Sm, E 
u, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu^ WyVZ l/^\yr>M 
tfmfbtl, #SL<ttNd, Eu, Tb*3«fct^Ybz)^(f e>tl5 0 
5 Xl*5,fctfX2f± N C, Si, Ge, Sn, Pb^WlVA^H^, P, As, 

Sb, Bi/^©l«<VAiJ|^ S, Se, Te, Poft£V«if£|5& 

X3ft, Si, Ge, Sn, P b ft £Ttf)IVA$jJI^, As, Sb, Bift 

io if(Dmmt:m< vAmm*. s, se, Te, p ote¥<Dmm*&<viAmm* 

YteC-Z' (Z' ttliWBfclPID) , N, P, As, Sb^fcttB U ff*t 
<f*C-Z' (Z' teJtuiBfcHC) , N*fcf4PS^i-„ 
z' ttSrR*, ^^yvJl^fcfi7k^^ : •^^^v^Cl~C22o«^S, 
15 0* t< ttfi7K#*fef4i£<«Xtt^ttSrWi"S C1~C22©^— ^P^ftT/l/ 

Z"(i, HXttZ' Sr*"t. 
nltt 2 * fctt 3 , 0£ L < tt 3 %tf1t 0 
n2&2~4, 0*b<tt2*fctt3 N WH: 3 Sr^i" 0 
20 n3, n4, n5f40*^ttlT?&5„ #^X1, X2*fcf*X3^ SOU, n3, n4^ 

ytfin5ttl*S»*L<x Xl£fcf*X2tfSC©£§\ n3£fc&n4fi0 T*£)5o 

(i) ~ (6) ^3? £ ft 5 flix.fi. $&<oimi(D3ffir* 

25 WKfcbTfflV^ 3. 

mm\ i . 
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Dfj/ynt »3W£LTB#fcr-*#£^fc*>5 3 7 5 nmO I n A 1 G 

ft. ^Lfcf-7T-l'irSK±^TMG (MJp<^^y^A) TMI 

5 I, MO C VDST'lIb Wt5 1 ^ta !) Z<D®k, 

Kw^h^iUS i H^Cp 2 Mg^§Jl3fi5r^aoTniIfk 

L ED^y^l 0^«3tir LXfeV7 7 4Tmm±.\^ T> K-:r<0Sfc4fe 
^^T*fc^nMGaNJi, S i K-T^nMmfe^J&^tlnM* * M 
10 £&5GaNjf, T^K-yO^fb^^TfeSnMGaN®. nl^ 7 S> K 

)l£ft5S i rt^^tlfcAl GaNl, mm%M k LX#pm*Mf&1r?> A 
1 I nGaNjf, #FJ1 X X) %A 1 ^ti/55#W^ 7JP<^ &5A 1 I nGaN 

gtf K^SJlfcpI^7y KJf £ LTA IGaNi, #®»JBE&ifiG«>SG a N 
15 if, MgA«K— ^*nfcpa=y^^ h*^*SGaNJI«rW»8f)i**T#J* 

01 lA~E*fflV^ ffUBtttWi-S. 01 lA~Eit 

20 ±»Cf4BIl lAW*il«i5lExyfy^^i45S iO 2 l3 0^M 

15221 0 ^mOiEH^©7* W**£r^flU lEH^j^O— 522^ 
^-y 77iSift^5«t 5t7* h*r**&$>;b£, jE=#?gtf>4H22«riJ-:7 7>r 
70(1-10 0)®, (01-10) E (-10 10) E t^MSC 
25 «l3:¥fTfcfc<5 £ 5 U 01 IB, 01 lC^§H5«t5^S iO 2 )H3 0t 
t77-f7SH 0&R I Et?J^J 1 jimity^y^Ufcfk mi lD^£;ft6 
J: 5 ICS i 0 2 ^3 OZm&irZk, t77^f7lil 0©$I»(«2 
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r©t77^7SI±}^ 5 0 CCtTGaNJ: «9 &5^>:7 2 
0 0 AolIJIJ¥^TJ&g£ii:fc^ 10 5 CUC LTT^ K-^G a NJ1& 

5 kOTitft < , ^ y 7 rJI i 9 t>J¥V N lI£J¥"Cj&ll £iirT> 10m mOTOBWfc 

10 **-/>&Bg£|fia|N^fc*y bU 1 0 5 Ot:T% TV K-7"G a N& 1 0 
-C&StfS, G a Nl©«fe[i 1 0 V c m 2 J^±-Cfc5„ 

15 5„ £1\ 1 0 5 0°C-e s raC<JWSMf;*TMG % 7^^7^, ^JWfe^ 
|c^9^^4rfflV\ S1&4. 5X 1 O'Vcm 3 K-^UTcG a N J; 19 &5 

Jh«\ 1 0 5 0°CT\ TMG, 7f«T#* «r/BV\ TyK-/GaNl^7 
5A©J8lff-efifcfi$* % «V^RiBAfc-r^7^^*iSllDLS i «r4. 5X 
20 1 0 18 /cm 3 K-rtfcGaNi*2 5 A©IWI^5„ £0«fc5fcL 

t, 7 5 AOT^K-T'GaN^k&SAjf S i K-?"G a Njf &Wt"S 2 
5A©Bli^f)^^7^f^ 0 ^LT^T^ 5JP*tjpLT2 500 
Aff £ LT\ B 45nl»y * A£ft£tt¥*ftJ| * 

25 

7^ K-/G a N i 1J ^SPIII^ 2 5 O AO^J|«^^ jfc^T 
O 0°CteL-C, TMG, TM I „ T ^-T&fflV^Ty K— ^ I n G 
a NJ;0«:«#F«Sr3oA©JWC*****. ttt, P$H+#F+l$g 
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W. 1 9 3 0 A©^Sa^FflBft± 5 *««Stt»S:«ft**8. 

*1\ fi&l 0 5 0°C"C*TMG, TMA, 7^e=T N Cp 2 Mg d^V 

fcJBV\ Mg£l X 1 O 20 /cm 3 K-v/Wtp^A 1 
0 . 2 Ga 0 . 8 Nit)Jfc5i5 3©a^«J^*MS:4 0A©Wtf^S*, jffil^ 
TM£8 0 OtJfcLT, TMG, TM I % T^e=7 s Cp 2 Mg£/BV\ M 
g*lXl 0 2 Vcm 3 K-7°tfcI n 0 . 03 Ga 0 . 9T N J: 0 fc3»4©ftflsW 

¥HMWB«r2 5A©JWT?*ft**5 0 *tTijie>OtlM^Sr#!>5gU J&3 + 
*4©v^Sfflfc U ft&fc$& 3 ©gftbfe*MM*«&4 o A©jm 
flCTf^ftS^fcjllKfflffifto^JiBIJ; ?) ?fc5 v>m$>mWk-7 *7 v KlSr 3 6 5 A<0 

MV^T1 0 5 0°CT\ TMG S T>**Ts Cp2Mg^l 
V\ Mg^lX 1 0 20 /cm 3 K^iyi:plGaNJ;"5^5pi=i^^ bjf 
£700 A©B?^it5, 
£»TiL «*&afflL*-CTW\ S^SSM*^ 

OfcfcfU G a N©|&f 11 3 Off ntMf5©T% 
T^TStel 0^o»tfcBfll»2 0©|*?)iSU-«^ fc -^W:GaN<Z)Affi (1 1-2 
0), (1-210), (-2 1 1 0) BKI5tfW<Pffl GaN©^ 
(1-100) , (0 1-10) s (-1 0 1 0) GaN 
«M (1-10 0) N (0 1-10), (-10 10) .t^MB 

u ms\cffife<oj&ft(0'vx?*i&j&L* rie m$mr'y^y?"y?) mm 

GSftttpttffi* -£0®&> nil) 

£3^* */N>*y ^^«rfliVNrjEA#-&ft«iSr-€-*vetL» 
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yfy^i, pai©lil^ffi^n5l^ KWi l oAomft&vWM (n 

i/Au = 6 0/5 0) fc, ^(OpWSfO^KtWO. 5 ja m©Au «t-U 0 N 

1 52 5 m mOjEH^^-efeoTs HI 1 2 tJL^-f-J; 5 ftlEH^W^MS 
£> ft 5 n ttffi& i^Pt/Au^Wn^y KWISr M&fc-f-*, 

fcfc: 1 52 5 n mOIEH^^-efooT, El 1 2 K*rf-J; 5 teJEEfiM&Wmsm 
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^tpiii o 4jbte*jwT\ nM¥mftm<DmmwkMfirtztiLm\z.p t 

/Au^^iSp^ 5/ Kttffi 10 5 U n l^ffl (DM^K T i /A 

1 a>&ft5nlft&VP t/Aui»S)45n/<y KttlO 3&7&&-f5 0 

5 fcH l 2 {c^-f «fc 5 tefcS, 

n <D £ 5 LTfH$ $ y S^MfRrt ^ Ag-Sn^tTLED 

15 y-{r-^|HI»fi05^&»a*Hfc#y- hMtffifc&*ft^ftAgl7>fWTm& 

fcfcx f3feWttMi LTSrHP0 4S SrC0 3 , Eu 2 0 3N MnC0 3 , 
NH 4 C1» (Sr 0 . 96 , Eu 0 . oi. Mn, 03 ) 10 (P0 4 ) 8 C 1 z (OU 
mtbt£Z>&0\Z$m, m&-tZ* (SrHP0 4 : lOOOg, SrC0 3 : 
20 482. 4 g, Eu 2 0 3 : 1 6. 0 g N MnC0 3 : 3 5. 2 g N NH 4 C 1 : 

116. 5 g) 

T9 6 0°C/h rtl 20 Ot*T?Jf-iaU IfflMP 1 2 0 0 t:T?3 B#Pb^J&1-5 0 

25 ft&ftfca^&fc^f-eftSk g» #8! ttj»urBW©ii*# 
wt%b-7Mti owt%a»e>ft5;*7y— fc-^r3n\ y ^F©i» 
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y) = (0. 3 84, 0. 3 3 2) b1rZ> ktfXZ 3 0 

A 1 16 O z7 : E u, ?£%&fim&<DB aMg 2 A 1 16 0 27 : Eu : Mn, ft% 
&»&G0Y 2 O 2 S : Eu^LT, H»J 1 £1*1 Cfe^ Lfck<D£ 1 0 

o % <b Ltt$wttm&w 1 £ lt^t^ **m& u %ym%*%Mt 
-tZo ttMim i comytM&* ioo 1 4 o o nmcommfckzmi&m 1 

O^X^-f *T*M2 3 7%ttlZ> 0 3 6 5 nm(7)ls6J3^ < t§|g3feT^^-e 
te^<7) L|§«i£te^ 1 5 7 % i ft 5„ 



mi 





MM 


i 


(S r 0 9B , E u, 01 , Mn„. 03 ) 1(1 (POj 6 C 1 2 


2 


(S r o. 98 , E u 0 on Mn 0 . 01 ) 10 (POj 8 C 1 2 


3 


(Sr 0 . fl7 , Eu„. fl „ Mn n . na ) 1fl (POj B C1 2 


4 


(Sr„, 9S , Eu 0 . 0 i» Mn, 04 ) 10 (P0 4 ) B C 1 2 


5 


(Sr 0 9A , Eu, 01> Mn,„ 5 ) 10 (POj B C 1 2 


6 


(Sr 0 9S , Eu 0 . 02> Mn 0 . 03 ) 10 (P0 4 ) B C 1 2 


7 


(Sr 0 . „», Eu,„ s , Mn„. 02 ) ,o (P0 4 ) 6 C1 2 


8 


(Sr, S9) Eu,,„, Mn 0 . 01 ) 10 (P0 4 ) B C 1 2 


9 


(C a 0 9BI Eu„ o i > Mn„ 03 ) 10 (P0 4 ) 6 C 1 2 


1 0 


(Ca 0 9B , Eu, 011 Mn 0 . oi) io (P0 4 ) 8 C1 2 


1 1 


(Ca 0 97 , Eu„ oi» Mn 0 . 0! ) 10 (P0 4 ) fi Cl 2 


1 2 


(Ca 0 9B , Eu 0 . 01 , Mn 0 . 04) 10 (P0 4 ) B C 1 2 


1 3 


(Ca 0 . a4( Eu, ni , Mn, nR ) 10 (P0 4 ) B C 1 a 


1 4 


(Ca 0 . 9R , Eu, n2 , Mn, 03 ) 10 (P0 4 ) 8 C 1 2 


1 5 


(C a 0 aa , Eu, ob, Mn, oz ) 10 (POj fi C 1 a 


1 6 


(Ca 0 Eu, 10 , Mn„ „,) 10 (P0 4 ) B C1 2 


1 7 


(Ba, 9B , Eu,„„ Mn 0 . 03 ) 10 (P0 4 ) 6 C1 2 
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mMM2~8X*iX SrC0 3 . MnC0 3 WEu 2 0 3 ©Mfi 
xm 1 ^1i£j&<^»fCK:ft5 ct 5 fcWSbfco 

£7^ HiiM9~l 6T(^ J^i: LXC aHP0 4 , CaC0 3 , Eu 2 0 3 , 
MnC0 3 , NH 4 C1£^-Cs U 1 ^1"1£»SfO;|&$ t ft 5 <fc 5 K« 
5 Lfc 0 

MX-tfs »J9m CaHP0 4 : 1 0 0 0 g, C a C0 3 : 44 1. 4 
g, Eu,0,: 2 1. 6g, MnC0 3 : 47. 5 g s NH 4 C 1:15 7. 3 

g t ft $ <fc o fc, ±lBJ^*ffi tT xPf-zi' 5 /H£<d*1£$IK «£ o xteS-e-fc^ 

^LT, £©»£LfcJiCH*S iC N ^ T^^^ftifWiia^ 
10 Io*n N 2 , H a ©aB5B»ffift I f , H:T9 6 Ot/h xXl 20 0*C*-CJH&U 

0f|Ji#U 0-1 6t?f4 N |ld&#ij9<DCa C0 3 , MnC0 3 ^Mlt 

15 &£>l^ mMffll 7T»f± % MibTBaHP0 4 , BaC0 3s Eu 2 0 3> 

MnC0 3> NH 4 Cl£rfflV\ * 1 fc*LfcJWft»Cft* <fc 5 fciWLfc. 

JWWHUfik BaHPO 4 :1000g, BaCO 3 :507. 5 g> Eu 2 0 
3 : 12. 6g v MnC0 8 :2 7. 7 g % NH 4 C1 : 91. 7 g tft5«fc?£ % 

20 UfeWCW'SrS i C, ^> T^^ft^tff^fS&s N 2 , H 2 ©jl5c#lffl^ 
9 6 0°C/h r "CI 2 0 0 < C*T?JM&U tWl 2 0 0*CT-3B#F H 1« 

1-S, ^bnfc^rPo^TK^X-m a*t ffii, ««LrB«j© 
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S2 









365nmlE&jBfe|$ 




400nml9]iB53g$f 




1 


(0 


3 8 4 

OUT) 


0 


3 3 2") 


^]2 3 7°/o 


ft i 5 7 % 


2 


(0 


KS \J *S f 




244) 


1 8 9 % 


ft 1 2 5 % 


3 


( 0 


3 4 fi 

O ^fc \J } 


n 






ft 1 3 3 % 


4 




Q Q /I 
O 17 ft | 




3 3 7) 


ft 2 1 2 % 


ft i 4 2 % 




f o 


a n ^ 

ft U O , 


u . 


O ft D > 


ft 9 1 1 % 


ft 1 3 9% 

fll J X O ^ /0 




( o 


^ a n 
o o w t 




Q 1 7^ 


&h o /too/ 
6 ft o /o 


&hl C 7 0/ 
JjrJ X O f /o 


7 
f 


(o 


3 Q £ 

o y o , 




3 & A ) 
O O ft ) 


ft o 7 i 0/ 

/FJ ( X /0 


ft 1 7 9% 
/n J x / ^ /o 


o 
o 


CO 


4 18 




ft U U ) 


JFJ ^ O O /0 


3£l 1 fi ^ % 

7P V X D O /O 


Q 


(0. 


3 6 6, 


0. 


9 8 0) 

£i O \J J 


ft 9 6 % 


ft 1 8 9 % 


1 0 


(0. 


18 3, 


0. 


10 3) 


It) 2 0 1 % 


mi 5 7% 


1 1 


(0. 


2 0 4, 


0. 


12 5) 


ft2 19% 


1516 2% 


1 2 


(0. 


3 4 4, 


0. 


2 5 2) 


^2 3 3% 


#517 5% 


1 3 


(0. 


3 7 2, 


0. 


3 0 2) 


1^)2 4 5% 


#& 1 7 1 % 


1 4 


(0. 


3 5 4, 


0. 


2 8 2) 


$J 2 6 7 % 


^18 8% 


1 5 


(0. 


3 2 9, 


0. 


2 6 1) 


1^3 11% 


»2 0 1% 


1 6 


(0. 


3 0 9, 


0. 


2 4 1) 


m 2 9 8 % 


#& 2 2 0 % 


1 7 


(0. 


18 4, 


0. 


10 6) 


l>119 2% 


ft 1 2 5 % 



rri?, & 2 t£7j* Uc, 4 0 0 n m®®j®^(i, JtWJO 4 0 0 n m|Sjj£3« 
\Z.Mi-Z$m®\04 0 0 nmajfflW®»frfc*U 3 6 5 nmtilim&1±* it 
1&M<D3 6 5 nmAjBfl0H£^3£tt0!l®3 6 5 nm]5&jg*¥gtf>§!l££* UT 

* fc, mffifd 18-25 -ctt, mmm 1 ©*3tifcKS:« 3 ^^-r^^®^^ 



S3 







1 8 


(S r o 70 , Ba 0 . 21 , Ca 0 . 0 s> Eu 0 01) Mn 0i 03 ) 10 (P0 4 ) 6 C 1 2 


1 9 


(S r 0. 72. B a 0 . 21. Ca 0 . 05 , Eu 0 . 01 , Mn 0 . fll ) 10 (PO a ) S C 1 2 


2 0 


(Sr 0 . 71 , Ba 0 . 21) Ca 0 . 06 , Eu 0 . 01 , Mn, 02 ) 10 (P0 4 ) 6 C1 2 


2 1 


(S r 0i 6 9> B a 0i 21. C a 0. ob» ^ u o. oi> ^ n o. 04) 10 (P O4) 6^ 1 2 


2 2 


(S r o fi8 , B a o. 2n , Ca 0 . 06 , Eu 0 . 01 , Mn o os ) 10 (P0 4 ) 6 C 1 2 


2 3 


(Sr 06e , B a Q . 211 Ca 0- 05 , Eu 0 0 2 , Mn 003 ) 10 (P0 4 ) 6 Cl 2 


2 4 


(S r 0 _ 67 , B a 0> 2 1» ^a 0i 05 , Eu 0 _ 05 , Mn 0 02 ) 10 6^1 2 


2 5 


(S r o gat B a o. 2i> C a o. os, Eu 0 . 1 o» Mn 001 ) 10 (P0 4 ) fi Cl 2 
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i-T\ MMMl 8~2 «USrHP0 4 s SrC0 3N Ba 

C03, CaC0 3 , Eu 2 0 3 , MnC0 3> NH 4 C 1 SrfflVvT, ^3©jffljS»C 

JWfcftfclttU 8 0ftT?tt\ SrHPO 4 :1000g N SrCO 3 : 

134. Og N BaC0 3 : 3 7 6. 2 g N CaC0 3 ;45. 4g, Eu 2 0 
3 : 1 6. 0 g, MnC0 3 : 3 5. 2 g N NH 4 C 1:116. 5 g£££J:5 

£©«£LfcJ§C**fcS i C, ^ N r^5^-*^©*H«fc«fie> % N 2 , K 2 <D 
jItc^H^^^T 9 6 0°C/hrT*12 0 O^t^lU fii&f»l 2 0 0°CT 

3B#p B 1«i-5 0 ^ftfc^p^TK^Tl^ #it f» tK^s « 



mmm 1 9 ~ 2 5 -ete> s r c o 3 , Mnc o 3 <Dm%&z.tcuf\-n : MMm 1 
m4 



mmm 


#14 




365nmjaj£3fe^ 




400nmii&j£3)re 


365nm@j|33f?^ 


1 8 


(0. 


3 7 4, 


0. 


3 13) 


1^2 3 5% 


$ 1 4 8 % 


1 9 


(0. 


2 9 9, 


0. 


2 2 2) 


1)18 2% 


mi 2 1% 


2 0 


(0. 


3 2 6, 


0. 


2 5 9) 


$ 1 9 5 % 


m 1 2 8 % 


2 1 


(0. 


3 7 4, 


0. 


3 2 7) 


m 2 0 1 % 


^11 3 7% 


2 2 


(0. 


3 9 5, 


0. 


3 3 2) 


It) 2 0 5 % 


$1 3 0% 


2 3 


(0. 


3 4 8, 


0. 


3 0 2) 


$ 2 3 0 % 


$14 9% 


2 4 


(0. 


3 7 2, 


0. 


3 7 0) 


$ 2 6 0 % 


$16 7% 


2 5 


(0. 


4 0 1, 


0. 


3 9 2) 


$ 2 4 3 % 


m 1 5 5 % 



* m»j 2 6-2 9 -e& N n«!i 1 <9&»r&^ 5 \z.m-^%mm^ 
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^5 







2 6 


( ^ r 0 7o> B a 0i 2 o, C a o o s> Eu 0-01 , Mn 0 03 , Sn 0 01 ) 10 
(POJ B C 1 2 


2 7 


( S r 0 7o» Ba 0 2o» C a o. 05' Eu 0 01 , Mn 0i 03 , F s o 01 ) 10 
(POJ B C 1 2 


2 8 


(S r q ( 7Q> ^ a 0. 20» C a 0. 08> ^^0. 01» M 11 0 03' ^ r o. Ol) 10 

(POJ 8 C1, 


2 9 


(S r 0 6g , B a q 2o» Ca 0 05 , Eu 0i 01 , Mn 0 03 , C r 0 0 6 ) 10 

(po 4 ) B C1 2 


*6 




m. 


365nmMfj©feS 400nmM)!?^ 365nm]i!j£3)5?S 


2 6 


(0. 3 8 4, 0. 2 9 4) J&2 3 0% $J13 8% 


2 7 


(0. 3 9 2, 0. 2 9 9) ^2 4 2% ftl4 2% 


2 8 


(0. 4 0 2, 0. 2 7 8) ^2 2 2% 1)1 3 2% 


2 9 


(0. 410, 0. 269) *&19 8% »12 5% 



MtfaW2 6-?fc, SrHP0 4N SrC0 3 , B a C0 3> CaC0 3N 
Eu 2 0 3S MnC0 3> NH 4 C K Sn0 2 W^UlV\ ZOWMZ, ^ 
5 K^tM <tft3J: 5 Kff * * /^(D^mz. <fc oT^t^CI 
•a*« 0 rwji^LrumSrS i C, T/l^^ft^WW'fS*, N2, 

H» 7K^, ftjftLTi 

HWJ2 7TH: N SrHP0 4 , SrC0 3 , BaC0 3 , CaC0 3 , 
Eu 2 0 3N MnC0 3> NH 4 C1, F e 2 0 3 &Wftb l/TfflV\ -t^I^Sr* 
5 tSHTterfi t ft 5 «k 5 LT> J^T> £860* 2 6 i: l^fttt: ItfjfeWlr 

HWJ 2 8 -Cte s SrHP0 4 , SrC0 3N BaC0 3 , CaC0 3N 
Eu 2 Oj, MnC0 3s NH 4 C1 S C r z O 8 «rflCftfc l/CfflV\ ^<7)Jg^-^ 
5 K^-f1fl/& i: ft 5 <fc 5 toff* LT, OT> Ittl 2 6 kmMfc LttttfS: 

»M2 9Ti4, SrHP0 4 , SrC0 3 , BaC0 3 , CaC0 3 , 
Eu 2 0 3> MnC0 3 , NH 4 C1 N C r 2 0 3 %BJ)&k ttfflV\ ^(DWM^ 
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5 \zmim. t & s «t 5 jcmi lt, j^Ts h«j 2 6 £ ipra&fc ux«*wr* 

MMW 3 o . 

mmm 3 0 -m, n»i itm c&ytfowt* 5 0 w t ^tw^ u 

1-5, 

r wnteM 3 0 <d«t^m * w\ 1 1 tm Lxmm t mmts^r^ 
3 1 . 

10 3 1 hwj 1 k m 5 0 w t titc*/ v*-<? 

$ b |C % £«&0J 3 2-4 3 Ti3\ HJif!l 1 O^fcfeJtSr* 7 fc^f&SfcfcWc 



*7 







3 2 


(S r o. Bsi E u 0 ns , Mn 002 ) 10 (P0 4 ) 6 Br 10 Cl L0 


3 3 


(Sr 0 . 93) Euo.ob. Mn 0 . 02 ) 10 (P0 4 ) 6 B r 2 


3 4 


(Sr 0 . 93 , Eu 0 . os , Mn 0 . 02 ) 10 (P0 4 ) e C 1 t . 0 F n . 0 


3 5 


(Sr Q . B3 , Eu 0 . 0fi , Mn 0 . 02 ) 10 (P0 4 ) 6 F 2 


3 6 


(Sr 0 . 931 Eu 0 05 , Mn 0i 02 ) i 0 (P0 4 ) 6 C 1 L o I i. o 


3 7 


(S r Q . a3 , Eu 0 . nHi Mn 0 . 02 ) 10 (P0 4 ) 6 C 1 n F n . s B r 0 . 5 


3 8 


(S r 0 . Qa , Eu 0 . nfi> Mn, D2 ) 10 (P0 4 ) 6 C 1 0 F „. fi I 0 . fi 


3 9 


(S r 0 Eu 0 0fi , Mn 002 ) io (P0 4 ) eClT.oBro.glos 


4 0 


(Sr 0 . 93 , Su 0 05> Mn 0> 02 ) 10 (P0 4 ) 6 C 1 0< 5 F 0 , 5 Br 0i B I 0i 6 


4 1 


(Sr Q . fl3 , Eu 0 . 0fi> Mn 0 . 02 ) 10 (P0 4 ) a C 1 „. „F 0 B r 0 . a 


4 2 


(S r o. 93 , Eu 0i05 , Mn 0 . 02 ) 10 (P0 4 ) fi C 1 0 . B F 0 I 0 . fi 


4 3 


(S r o 93, Eu 0 Qs , Mn 0 . 02) 10 (P0 4 ) 6 C 1 1. 0 F 0 . 4 I Q . 3 B r 0< 3 



20 r. r-c, mmm 32-43 <D%ytwwft, &t<d*. 0 k \sxim*z 0 
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NH 4 C 1 ©^S:NH 4 B rtcaOEUXiiaEUfc. 
NH 4 C 1 ©^NH4B r «J5Lf^Lfc 0 

«^3 Aco^%mw\t, mm*7 <D?k%mw*mk-fz>WKm^z>ffl$<Do 

ib, NH 4 C 1 ®WNH 4 F[lf ILHiL^ 
ibs NH 4 C 1 <D£g|5&NH 4 FMSLf^Lfc 0 
NH 4 C 1 O^^NH 4 I ^SLfiSLfCo 

mams 7<Dm%wm, mmmi om^mzfrm-tzmz^zmmo 

NH 4 C 1 <£-£|$&NH 4 F£:NH 4 B r «SLPgL7t 0 
NH 4 C 1 <£-g&&NH 4 F<tNH 4 UC^MLPSLTto 
NH 4 C 1 ©~g^NH 4 B r £NH 4 I «Stf|^tfc 0 
NH 4 C 1 £>-g&£NH 4 F,NH 4 B r tNH 4 I «MtP^tfc 0 

HJiF!l4 i0f»ftt, ^M7«»«^«i-5^^^:fflv^5M!fs^op 

NH 4 C 1 &NH 4 F£NH 4 B r OTllSlLfc, 
NH 4 C 1 &NH 4 F<tNH 4 bpgLfc 0 

n«gf!i 4 3 <D%;ytmmts mmm i (D^^^^mt^uKm^mm^ ? 

NH 4 C 1 £:NH 4 I £NH 4 B r ^fSl^iLfc 0 
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365nmMfeg 




400nmlb5S]l®J$ 


365nmSfr£B)j8lt; 


3 2 


(0 


3 5 8, 


0 . 


3 2 4) 


#] 3 0 1 % 


^118 2% 


3 3 


(0 


3 4 8, 


0 . 


3 16) 


ft 3 2 1 % 


?S&2 0 3% 


3 4 


(0. 


3 6 2, 


0. 


3 5 2) 


#] 2 9 0 % 


fti 6 6°/o 


3 5 


(0. 


3 4 8, 


0. 


3 16) 


2 9 8 % 


J^J 1 7 3 % 


3 6 


(0. 


3 7 8, 


0. 


3 6 2) 


m 2 8 0 % 


fal 6 3% 


3 7 


(0. 


3 6 3, 


0. 


3 3 7) 


M)2 9 3% 


SfS) 1 7 5 % 


3 8 


(0. 


3 6 8, 


0. 


3 4 7) 


2 6 3 % 


m 1 5 8 % 


3 9 


(0. 


3 6 1, 


0. 


3 3 7) 


|5)2 9 3% 


^17 8% 


4 0 


(0. 


3 5 8, 


0. 


3 3 2) 


$\J 2 9 5 % 


il7 8% 


4 1 


(0. 


3 4 8, 


0. 


3 2 2) 


^3 15% 


il9 8% 


4 2 


(0. 


3 7 3, 


0. 


3 4 2) 


#<J 2 7 5 % 


1)16 8% 


4 3 


(0. 


3 7 2, 


0. 


3 4 2) 


$J 2 8 3 % 


^16 8% 



% fc, H» 4 4-5 5 Tit, H» 1 <B3bfe4fc«4:& 9 teaH-abfcfeHfctt 



^9 





MM 


4 4 


(C a o 93 , Eu 0 . 0B , Mn 0 . 02 ) 10 (P0 4 ) B Br li0 Cl LO 


4 5 


(Ca 0 . 93 , Eu 0i 0fi , Mn 0 . 02) 10 (P0 4 ) 6 Br 2 


4 6 


(C a o gai Eu 0 0B , Mn 0 0 2 ) 10 (P0 4 ) B C 1 1( qF^ fl 


4 7 


(C a 0 . 93 , Eu 0 . 06 > Mn 0i 02 ) 10 (P0 4 ) 6 F 2 


4 8 


(C a 0. 93» Eu 0i 05 , Mn 0 02 ) 10 (P0 4 ) 6 C I 1 0 I i. 0 


4 9 


(C a o. 93, Eu 0 . obi Mn 0i02 ) 10 (P0 4 ) 6 C 1 lm 0 F 0 . 5 B r n 5 


5 0 


(C a 0i 93) Eu 0i Q§ , Mn 0i 02 )_ ig .(P0 4 ) 6 C 1 lt 0 F 0( 5 I Qt 6 


5 1 


(Ca o. 93, E u o .0 51 Mn 0i 02 ) 10 (P0 4 ) 6 C 1 ^ oBr OB I 0fi 
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Oh, NH 4 C 1 <7^#£NH 4 F«ML«Lfc 0 
oh, NH 4 C 1 <2<£§|S£NH 4 F«HLf8gL/$: 0 
oh, NH 4 C lW^^NH 4 I«3lbpSUfCo 

NH 4 C l <D-g|5&NH 4 F<tNH 4 B r KlEKLligL/t. 
oh, NH 4 C l <D—n*NH 4 F £NH 4 I (^IlfiiLfc, 
oh, NH 4 C 1 <D-«NH 4 B r <bNH 4 I «ML^Lfc 0 

niters 2^^»k«s iifn 5<D%KM%$:ftmt?>mzm^mm 

Oh. NH 4 C 1<7>-|H$£NH 4 F, NH 4 B r £NH 4 I ^Mt«Ufc 0 

51b, NH 4 C 1 £NH 4 Fi:NH 4 B r ICflLliLfc, 

Oh, NH 4 C 1 ^NH 4 F^rNH 4 I (cf lUilbfc. 

5*>, NH 4 C 1 ^NH 4 I iNH 4 B r I^It^IU, 
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6 0 
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r mmm 5 6-67 (D^%mmt, ur<o£. 5 KLxumtZo 
mmm 5 6 rnsrn 2 4 o^»«^^i-s^^v>5nw 

Oh, NH 4 C 1 ©«NH 4 B r«Mbf|llLfc 0 

5*>> NH 4 Cl©^»^NH 4 Br|caHELiHltfc. 

5 8 V&WRtt, mm\ 2 4 ©^«JKS:#^!!i-5RlCffiV^5j^3iS^© 
NH 4 C 1 ©^4rNH 4 FfcSEXUIWEUfc. 

^»5 9<D^Wfi> ^F!|2 4WM^®^SSl-t-5^^V>5Jg3|Sf© 
5^ NH 4 C 1 ©^fcNH 4 FtcSa£LIWUfc. 

^»j6 o©«*»Ktt, HM2 4<D&xmt&im+zmKm^&tm<D 

oh, NH 4 C 1 tf>¥#£NH 4 imaaUPWLfc. 

6 1 cD3bfe««\ HJfeffil 2 4 ©at3WJI*f^Ki-*»fcfflv^JBfsho 
5^ NH 4 C 10-WSrNH 4 FtNH 4 Br^5EUf[|fiU/t. 

HM6 2©f«lt HJi^2 4 0^3teWSr^i-5^^v^5M^O 
oh, NH 4 C 1 ©-HS^NH 4 FiNH 4 I fcgEMLiSSELfc. 

9*>, NH 4 C l<D-g|5£NH 4 B r tNH 4 nc£5SLfflKLfc. 

6 4 ©f^felft «0<J 2 4 ^^»®^^i-?.^^c:ffiv^6|gM^ 
NH 4 C 1 CO — &fl£:NH 4 F, NH 4 B r t NH 4 I £l05UgSLfc 0 

i»j 6 5 <D3bfct>n«\ n» 2 4 o&ft mnzim-tz m\c% ^znm<o 

Oh, NH 4 C l&NH 4 F£NH 4 Brfc£3£LIWLfc„ 

^» 6 6 ©&»sm, n»j 2 4 ©*3te«jftsr^K-r sbk/sv^jicb© 

Oh, NH 4 C 1 &NH 4 F,bNH 4 I|r|5l|lLf: 0 

HJ&M6 7<^ft$&Rte\ H«J2 4O^»K^^i-6^^ffiV>6MifS|-C0 
Oh, NH 4 C 1 l:NH 4 I tNH 4 B r ttlLilUfc, 
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mmm 68-77 ± 5 k lt % %%t^ * u 1 

3 6>*L*. 
5 HJi#iJ 6 8 . 

JW4 6 8T*tt, 0WJ9© (Ca 0 . 93 , Eu 0 . 5 , Mn 0 . 02 ) 10 (PO 
4 ) e C ia ft3tfr|c, ^ 2 ©f JtflJi: fC% Wife© S r A 1 2 0 4 : E u t 

HlfefliJ 6 9 . 

10 mmm & 9 -m, its 68©2 3? 3 <D*£#ft t L-tssftfe. 

^Wfitf) (Ca 0 . 93 , E u 0 B ) l0 (P0 4 ) 6 C 1 2 %ftfc*1}\lx.m^1t$kftte 

mm7 0. 

15 »&<d l a 2 o 2 s : e \x^%^Mx.xm^it^nmm^. vxi&ef*4 
mmm 7 1 x\ts Mmm 6 8 © 2tt&®$%<tt^ & 3 ©fbtftt u-cB^fe 

(Sr 0 . 93 , Eu 0 5 ) 10 (P0 4 ) B Cl 2 f»MTffiVW 
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mmm 1 2 . 

mm 7 2 x\x »j 7 1 © 3»wc, su lti§^ 

«OLa 2 0 2 S : E u&ftfc*MZXH^tz^mm^X&?tt7''U 

%mm 73. 

HJfi^J 7 3 -C»tt % WMt UCaHP0 4 , CaC0 3 , Eu 2 0 3 , MnC0 3 , 
NH 4 C1» (Ca 0 . 88 , Eu,, 0 , Mn 0 . 02 ) 10 (P0 4 ) 6 C1 2 ©M 

Wi^fe^S r 4 A 1 14 0 25 : E uSfc3t^SrJPx."CffiV>fcK^»ia«K: LT38*7* 

£Sffi0IJ7 4. 

n» 7 4 mmm 7 3 © 2«m<7>Mft^ g 3 <r>m&h lx (c a 
0.93. eu 0 . 5 ) 10 (po 4 ) 6 c 1 2 %ftfc*Mzxm^fcVMzmmfcLx% 

|t|»7 5. 

7 5 1?»4 % 7 4©3 mm<Dlk%W\^ t!S 4 t LTJ8#fe 

7 6 . 

7 6 -m, mmm 730 2»wi^ si 3 nffi&t lx%k& 

&%&<D (Sr, 93 , Eu 0 . 5 ) 10 (P0 4 ) 6 C 1 2 %tftfc*Mx.%^tcU*Ut 

mm 7 7 . 

mmm 7 7 xn, mmm 7 1 <o smmonatm^ % 4 <om&k \,x%%& 



WO 02/086978 PCT/JP02/03901 

61 



3fcl 3 









365nmMb^feS 






36f5nmfihf3)®JS ! 


6 8 


(0 


3 5 7, 


o. 


3 7 81 


3£l 3 6 0 % 

/pj 0 u u /o 


#1 O Q B 0/ 
7f»J ^ «J <-> /O 


6 9 


(0. 


3 12, 


0. 


3 2 2) 


#1320% 


j^J 1 7 3 % 


7 0 


(0. 


3 5 3, 


0. 


3 2 1) 


1^3 10% 


m 1 6 8 % 


7 1 


(0. 


3 13, 


0. 


3 2 5) 


#5 3 1 5 % 


1517 0% 


7 2 


(0. 


3 5 6, 


0. 


3 19) 


#5 3 0 5 % 


1516 6% 


7 3 


(0. 


3 5 3, 


0. 


3 4 9) 


#5 3 7 5 % 


15 2 4 5 % 


7 4 


(0. 


3 15, 


0. 


3 2 5) 


m 3 2 5 % 


#5 1 6 9 % 


7 5 


(0. 


3 5 3, 


0. 


3 24) 


153 17% 


^17 5% 


7 6 


(0. 


3 15, 


0. 


3 2 7) 


#5 3 1 7 % 


m 1 7 2 % 


7 7 


(0. 


3 5 4, 


0. 


3 2 1) 


#5 3 1 2 % 


#5 1 7 1 % 



HSfefliJ 7 8~15 4il 3fefe*Hti U,*14 Kfrrtm 1 Of«tl2 

5 * Lfc„ w N mmm 7 8 ~ 1 5 4 k*j wc N led^-j/ 4 
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io (D^m^m~(D^mwtLxm\ t(o^~(D^mw\mLx^b^ 
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El-h© £ 5 H: LTfl^ * ftfcHiiM 7 8 (omvf'V * tts El 9 © J: 5 fc3S# 
Wv&^rU «i4^i-i5ts fe^mn^ (x, y ) = (o. 3 6 0, 

0. 3 7 0) <D&&%ffltX*h*) s 2 0mAX*mm<D^%nmt2 4 ( 1 m/ 
W) T*>S„ 

$14 7 8 ~ 1 5 4 <D#^M©#tt (fe^jM^ t 2 0 mAff^ 



WO 02/086978 



PCT/JP02/03901 



*14 









(x, y) 


1 m/W 


7 8 


MifcW i 


5 V 12 


C e 


0.360, 0.370 


2 4 


7 9 




A 3^ x - 1 5 ^ l 2 • 


C e 


0.275, 0.280 


1 6 


8 0 


MtMM 3 

^ At Mad \+ 4 


x 3 ^ 1 5 w 1 2 ' 


C e 


0. 325,- 0. 332 


1 8 


8 1 


jS^+i, /*J L_J |/ J 




C e 


0.367, 0.386 


2 5 


8 2 






C e 


0.370, 0.401 


2 6 | 


8 3 


^ >«./J liil \S 4 y - f 


3 A 5^12 


C e 


0. 363, 0. 375 


2 4 


8 4 


^ v» /j iia j « 


Y ALO in ' 


C e 


0. 355, 0. 362 


2 3 


8 5 






C e 


0.349, 0.354 


2 1 


8 6 


HJfe099 


Yo A 1 c O, o 


C e 


0.362, 0.372 


2 9 


8 7 


Mlfcffl 1 0 


x 3 x - 1 5^12 


C e 


0.277, 0.283 


2 1 


8 8 


3*Slfe0>J 1 1 


Y . A 1 .O,o 

x 3 ^ 1 5 U 12 


C e 


0.327, 0.335 


2 3 


8 9 


HJfe^lJ 1 2 


Y.A 1 nO, o 


C e 


0.365, 0.382 


3 0 


9 0 


H$E$J 1 3 


YoA 1 c O, „ 


C e 


0.370, 0.398 


3 1 


9 1 


^Jfe^J 1 4 


x 3 1 5^12 


C e 


0.361, 0.376 


2 9 


9 2 


HJfE#J 1 5 


Y ALCo 

x 3 A 5 U 12 


C e 


0.358, 0.357 


2 8 


9 3 


MMM 1 6 


Y A 1 . 0 

^ 3«^ 1 5^12 


C e 


0. 351, 0. 353 


2 6 


9 4 


HifSM 1 7 


Y ALO, 


C e 


0.263, 0.260 


1 5 


9 5 


Hifeflil 1 8 


Y A 1 O 


C e 


0. 356, 0. 368 


2 5 


9 6 


SBteMl 9 


Y A 1 O 

1 3 A 1 5^12 


C e 


0. 278, 0. 282 


1 7 


9 7 


HtfisM 2 0 


Y A 1 O 

x 3-^ 1 5 U 12 


C e 


0. 326, 0. 334 


2 0 


9 8 


|BffS#i| 2 1 


Y A 1 O 

1 3 A 1 5^12 




0. 362, 0. 381 


3 1 


9 9 


2 2 


Y A 1 O 


C e 


0 369. 0 395 


3 1 


10 0 

JL. \J \J 


HtfeM 2 3 


Y A 1 O 

x 3-^ 1 5 U 12 




0.357, 0.371 


2 9 


10 1 


l&KEM 2 4 


Y A 1 O 

x 3 ^ 1 5 U 1 2 


C e 


0.357, 0.362 


2 8 


10 2 


HJfeM 2 5 


Y,A1 c O,n 


C e 


0.349, 0.356 


2 5 


10 3 


HJfeM 2 6 


* 3^ 1 S^12 


: C e 


0.370, 0.381 


2 7 


10 4 


lU&M 2 7 


Y 5 A 1 c O,o 


: C e 


0.372, 0.383 


2 7 


10 5 


2 8 


Y A 1 O 


: C e 


0.375, 0.386 


2 8 


10 6 


HJffeM 2 9 


Y A 1 O 

x 3 ^ 1 5 U 12 


' n e 


0.389, 0.402 


2 9 


10 7 


H$E#"Jl 

^r^Z/J illi \s 4 <*- 


y a i n 

X 3-^ 1 5 U 12 


• p p 


•mm 7 s t mm 


10 8 


^Zl4M£i \s \ 


x 3 X *' 1 5^12 


: C e 






10 9 

X \J \J 


gMi|3 2 


Y 3 A1 B 0 12 


: C e 


0.357, 0.361 


2 8 


110 


HK&M 3 3 


Y a Al s 0 19 


: C e 


0.357, 0.363 


2 8 


ill 


HMJ3 4 


Y 3 A1 fi 0 19 


: C e 


0.349, 0.357 


2 4 


112 


HJfcM3 5 


Y 3 A1,0 18 


: C e 


0.347, 0.353 


2 3 


113 


auma 6 


Y,A1 R 0 19 


: C e 


0.356, 0.361 


2 2 


114 


satew 3 7 


Y 3 A1,0 1? , 


: C e 


0.351, 0.361 


2 5 


115 


H»3 8 


Y 3 A1 5 0 12 


: C e 


0.357, 0.367 


2 3 


116 


mmm 3 9 


Y.Al B O ia 


: C e 


0.357, 0.366 


2 5 


117 


^WJ4 0 


Y 3 A1 R 0 12 


: C e 


0.348, 0.356 


2 4 



WO 02/086978 



PCT/JP02/03901 



64 



118 


mmm 4 l 


Y 3 A1 S 0 12 


: C e 


0.348, 0.356 


2 5 


119 


Hife0i]4 2 


Y 3 A1 S 0 12 


: C e 


0.351, 0.358 


2 2 


12 0 


mmm 4 3 


Y 3 A1 5 0 )2 , 


: C e 


0.349, 0.358 


2 4 


12 1 


mmm 4 4 


Y 3 Al fi 0 19 


: C e 


0.353, 0.363 


3 1 


12 2 


HJ&M4 5 


Y 3 A1 S 0 1? , 


: C e 


0.355, 0.361 


3 3 


12 3 


mmm 4 6 


Y a A 1 fi O, j, 


: C e 


0.348, 0.357 


2 9 


12 4 


$16094 7 


Y 3 A1 S 0 12 


: C e 


0.346, 0.352 


2 8 


12 5 


|Ifi|4 8 


Y 3 A1 S 0 12 


: C e 


0.355, 0.362 


2 7 


12 6 


HiS0!|4 9 


Y a Al s O ia 


: C e 


0.352, 0.363 


3 0 


12 7 


5 0 


Y 3 Al fi 0 12 


: C e 


0.357, 0.364 


2 8 


12 8 


H« 5 1 


Y 3 A1 S 0 12 


: C e 


0.355, 0.364 


3 0 


12 9 


mmm 5 2 


Y 3 A1 5 0 12 


: C e 


0.349, 0.357 


2 9 


13 0 


SfcJfefll 5 3 


Y 3 A1 B 0 12 


: C e 


0.347, 0.358 


3 0 


13 1 


MMM 5 4 


Y 3 A1 S 0 12 


: C e 


0.349, 0.359 


2 7 


13 2 


HJiM 5 5 


Y 3 Al fi 0 12 


: C e 


0.348, 0.356 


2 9 


13 3 


mmm 5 6 


Y 3 A1 S 0 1? , 


: C e 


0.355, 0.362 


2 9 


13 4 


mmm 5 1 


Y 3 A1 5 0 12 


: C e 


0.350, 0.357 


3 0 


13 5 


mmm 5 8 


Y 3 A1 S 0 12 


: C e 


0.349, 0.358 


2 7 


13 6 


mmm 5 9 


Y 3 A1 S 0 12 


: C e 


0.357, 0.363 


2 6 


13 7 


H»J 6 0 


Y a Al R 0 12 


. C e 


0.357, 0.366 


2 4 


13 8 


l 


Y 3 A1 5 0 12 


: C e 


0.353, 0.360 


2 9 


13 9 


HJS0ij6 2 


Y 3 A1 5 0 12 


C e 


0.350, 0.361 


2 7 


14 0 


HJkM 6 3 


Y,,Al 6 O ia 


C e 


0.349, 0.356 


2 4 


14 1 


HJS^J 6 4 


Y 3 A1 S 0 12 


: C e 


0.351, 0.362 


2 8 


14 2 


HJSM 6 5 


Y 3 A1 S 0 12 


• C e 


0.348, 0.353 


2 9 


14 3 


HJSM6 6 


Y 8 Al„O ia 


C e 


0.362, 0.370 


2 5 


14 4 


6 7 


Y 3 A1 5 0 12 


: C e 


0.350, 0.358 


2 8 


14 5 


ll^j 6 8 


Y 3 A1 S 0 12 


C e 


0.357, 0.363 


3 2 


14 6 


mmm 6 9 


Y 3 A1,0 12 


C e 


0.323, 0.332 


2 7 


14 7 


MMffl 7 0 


Y 3 A1 S 0 12 


• C e 


0.367, 0.373 


3 1 


14 8 


»M 7 1 


Y a A 1 H O , a 


C e 


0.357, 0.363 


2 5 


14 9 


mmm 7 2 


Y 3 A1 s 0 12 ■ 


C e 


0.367, 0.370 


2 9 


15 0 


«0>J7 3 


Y S A1 5 0 15 : 


C e 


0.353, 0.362 


3 1 


15 1 


mmm 7 a 


Y 3 A1 S 0 12 : 


C e 


0.333, 0.345 


2 7 


15 2 


mmm 7 5 


Y a Al R 0 12 : 


C e 


0.362, 0.370 


2 9 


15 3 


mmm 7 6 


Y 3 A1 S 0 12 : 


C e 


0.337, 0.348 


2 6 


15 4 


mmm 7 7 


Y a A 1 rO, , : 


C e 


0.362, 0.368 


2 8 



rrx\ mmmi o 7ft, mmm 3 otmm^xmmm^M^u mm 
m i o 8 temmm 3 1 1 mm^ ^x&mmttzwfc ^t^m-t, mmm 78t 



WO 02/086978 PCT/JP02/03901 

65 

' U±<ommm 1 ~ l 5 4 T'te, 3 6 5 nmBiB©IS©fe£©*fc* H 
JS^iJ 1 ~ 1 5 4 Tii^m> 4 0 0 nm|S©i^oMk 3 6 5 nm®j£ 



WO 02/086978 PCT/JP02/03901 

* 66 

2 . mm%m*ix 3 6 0 n m * 5 t>s«g©**#s:3si-5 - 
6 . m%m* b zomytm+K ^ 5&»sc b zmz-itmyt?^ * 

ilBf»IliMg, Ca, Ba, Sr, Z n^bfcSlfc^&WRSft* 1® 
Ojoli, Mn, Fe, Cr, S n ^b*SP^fe38W$H5 1 n<DyzMb 
tPE uTMfig^^/tT^* y ±m^JS^n^VT/^^ hltftfrefc 

9. itfjfB^ftSrm, nl=y^ bA«r&&n3£flft¥*#J|£ % 383teJB£, 
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nmiss^nfci t %wmti-z>m^ i &t>it#* 6 ~ 8 wrtu* i ok 

10. WlffiS^p«i©'>-hfi*feRp^l 0 (Q/D) £JLt"T?*>5lf|3fcg9 
1 1 . fi&lffiSfttt P W&omm» 15.0 AOTT?fc5»*^ 9 Xtt 1 0 fclB*i© 
1 2. jtfrSBn a M±H:iMffBaNMtc«*3irP©il>« < <k t> 1 oOiZHtiEtt 

fcflftfcS 9 ~ 1 1 ©vvffta* lofclBffc©**?*^ 

1 3 . mmnmm\mm*mfc%ytm*<D 1 oowasjc 2o©fflt«t5± 5 
w*« 1 2 icsatto*^ 

flM $ titam^ 1 2 Xf* 1 3 ^lEfc^ftT^W 

1 5. MBB^»®«> £t>Mn&tf/X«:C 1 fc^tfEu 

16. flfBMWi (M^^EuX,) 10 (P0 4 ) 6 Q 2 -C*$tb51t* 
Jl6~l 5©V^-f^lo(C|B4fe(D^■7 ! >W^o 

fcfcTU MfiMg, Ca N Ba, Sr, Z n^bftR$ll^< t h lUt, 
M'ftMru Fe, Cr s Snfrt>mU{£1riZ'J>ft<k*>l&ks Qtt^P^ 
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7tm<DF, ci, Br, ifrbm9i$tiz>'j>%< think fc^n-s. o. oo 

OUxlO. 5, 0. OOOUy^O. 5X*fo% 0 

17. ttj|Bm»K^*3V^> Q^C SW$,<Offih7 t HX 0 

18. IS!SS)i5ftIldDtT, BaMg 2 Al 16 0 Z7 : E u, B aMg A 1 10 
5 0 17 :Eu, BaMgAl 10 O 17 : Eu, Mn, (Sr, Ca, Ba) s (P 

0 4 ) 3 C1 :Eu, (Sr, Ca, Ba) 10 (P0 4 ) 6 C1 2 , SrAl 2 0 
4 :Eu, Sr 4 Al 14 0 25 :Eu, ZnS:Cu, Zn 2 Ge0 4 :Mn, Ba 
Mg 2 A 1 16 0 27 : E u, Mn, Y 2 0 2 S:Eu, La 2 0 2 S:Eu, Gd 2 0 

2 s : eu, frt>t£z>mfrt>w$i-&fiz>'pti< im<D$kytmn*%i-zm* 

19. ftt(15^»K»x.T, (M^Eu.) 10 (P0 4 ) 6 Q 2 -C*£ftM 

%m%%^-tz>mi&$.i 6~i 8(Dv>-f^io^fB4feoig3t^<-r^ 0 

fcfdU MttMg, Ca, Ba, Sr, Z n frtt>m#.£tl%'Pt£< t 1 

Qte/M^>-7usi^F, ci, Br, i fribmmztiz'pfti ti> mt 

15 5 0 0. 00 0 1^x^0. 5, 0. OOOUy^O. 5X*fo% 0 

2 0. MfB&MlKl'fc^-r;, Q^c 1 T-fc5§»2fcJSl 9iBS<£3§ftx^V*o 
2 1. ^m^^^O^^^i'JMl^^tlS^Wi^^fclg^x^M 

20 fjfBMWfiMg, Ca, Ba, Sr, Z n ^b314^$tl5 1 S 

£>^!f£, Mn, Fe, Cr, S n)6>£>ft5$/^biiiR£;ft5 lmo^t^t 

22. mmmwyoKix Mn^/x\tci ^t^r/^v±m^M^^yr 
25 23. ^m^t^(D^m^x^mm^fi^%mwt^m^tcm^yM 
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2 3 ~ 2 5 O 5 t>©Wf tlfr 1 OjCffi*©**^^ 

3 ~ 2 5 (75 5 *>©V vf 1 ofcfB^©^^/^ 

15 2 8. 8frffi353te£^tt % i»3t»ft* 3 6 0 nmi 9 %ft^<WfW(Ct)3 
fjt*Jg2 3~2 7<7)5*>©V>i^dUolc|B«©K5t'feHS:ffiV^5S3fe^M^. 

»K-C*fc5»^2 3~2 8(^5*)OV^^io^fBmo^-r^-i'^ 0 

3 0. ^fBB-^MW»> 4>fc<£fcMg, Ca, Ba s Sr N Zn^&l 
20 ®©7G^£* 'M<HMn, F e N Cr, Sn^e>lft$^5-1 

<Djm t z^-fz e u •zmmztiitT/i'* v ±m&m^ n -y h at** 
25 (i) (Mi 1 _._ b Eu,n b ) 10 (po 4 ) 6 Q 2 xm^n^ytm« (tcti 

U MlllMg, Ca, Ba, Sr N Zn^fjf^^ W>^< H lS^ L 
UiMn, Fe, Cr, S n*>fe»i**l5^*< £ lUts QH^d^^tc 
?ft<£>F s CU Br, IfrbWR%iTL%'J>ti:<kblUk&fttZo 0. 0 00 
l^a^O. 5, 0. OOOUb^O. 5^hZ 0 ) s 
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(2) (Ml,.,Eu,) 10 (P0 4 ) 6 Q 2 X^n^%m% (fcfcU M 
lttMg, Ca, Ba, Sr, Z nfrbWR%foZ>'Pt£< t^lUks Qtt^n 
^>7nUf<£>F, CI, Br, I fr&M$l&%l% / J?t£<. 1 1 lft<t £r#t"<5„ 0. 
OOOlla^O. 5-efc5„ ) , 
5 (3) (Ml^Eu.MnJ 10 (P0 4 ) 6 Q 2 ^$ft5&»>W (fcff 

U MlftMg, Ca, B a , Sr, Znfrtbm$l&tlZ>'J>%<t i bimt, Q 
tt^n^VTcSf^F, CI, Br, I ^b3i^^ttS^< £ t lfllt *^5 0 

0. OOOUa^O. 5, 0. OOOUb^O. 5"efe5 0 ) , 

(4) (M2 1 .,. c Eu,BaJ 10 (P0 4 ) 6 Q 2 Tt^5fttI (fcfc 
10 U M2f±Mg, Ca, Sr, Z n^bS^§tL5^J5c< i: H)_£\ Qtt^o 

^5_ltWF, Cl v Br, IA»6>aR*il5i>Jfc< ki>imk*%i-z> 0 0. 

OOOl^a^O. 5, 0. lOlc^O. 9 8T*fc5 0 ) , 

(5) Ml i_.Eu.Al 2 0 4 T*g£ft5&»R (fcfcU MlteMg, C 
a, Ba, Sr, Z n d»fe«R**L5^4< £ 1 HSr^S,, 0. 0OOl_ 

15 a_:0. 5X*hZ> 0 ) , 

(6) Ml ,.,. b Eu,Mn b A 1 2 0 4 T»g£ft3*£;«ff OtfcL, Mitt 
Mg, Ca, Ba, Sr, Z n^bSftStlS^ft < £ 1 «Sr#i"5 0 0. 0 
OOUa_0. 5, 0. 000 1_b_0. 5T?fc6 0 ) , 

(7) M3 ^.^Eu , C a e A 1 2 0 4 tt^5MI (fcfcL, M3f± 
20 Mg, Ba, Sr, Z n^bM^fl^^l < 1 1> 1 WStflrl-S. 0. 0 0 0 1 

^a^O. 5, 0. 10_c^O. 9 ) , 

(8) M4 1 _ 1 Eu a MgAl 10 O 17 fS^5fM (fcfcL, M4ftC 
a, Ba, Sr, Z n#»_>g&&*l,5,>&< £ lSSr#-f-5 0 0. 0 0 0 1 _J 
a_SO. 5-efc5o ) , 

25 (9) M4 1 .,Eu,Mg 1 _ b Mn b Al 10 O I7 -CS^5mi (fcfcU 

M4f*Ca, Ba, Sr, Z n < <k t> 1 U*fi1r% 0 0. 0 

001. a^O. 5, 0. 00 0 1_b_0. 5T'fe5 0 ) , 

(10) (Ml,.,Eu,) 4 Al 14 0 25 ^^tl5f»f (fcfcU Ml 
liMg, Ca, Ba, Sr, Z nj&»feSft£*i34>fc< £ 1> lffiSrW-fSo 0. 



WO 02/086978 PCT/JP02/03901 

71 

OOOl^a^O. 5*Cfc3. ) «. 

(11) ZnS:CufS$ll5Mfs 

(12) (Zn, Cd) S:Cu, MntS$H5»^ 

(13) Re 2 0 2 S:EutSStl5t3fftK (fcf£U ReftSc, Y, 
5 La, Gd, Lu^bilR^5 / >^< *t>l»MM"3. ) x 

3 2. mmm-Vi&ftyoWl*, 'J>%<kb (Ml x _ a _ b Eu a Ll b ) 10 (PO 
4 ) 6 Q 2 fi^5S»f «M^/i5»f» lo 

10 E*±£tf»#5 2 3 ~ 3 0 <D o *>©vvf ft** 1 o^lBS^^^tlK^VNfc^^ 

fcf£U MlftMg, Ca, B a , Sr, Z nfl^^^ftS^jK <t t> 1®, 
LlfiMn, Fe, Cr, S n;i>£>iIiR£*l5£i>&< £ t> 1 ffi, Ql^xn^yjt 
?{fC9F, CU Br, IfribMVlZtlZ&teibhlMX'hV), 0. 00 0 U 
15 a^O. 5, 0. OOOl^b^O. 5X*fo% a 

3 3. mim-<D l $k%M)9.\X 'J>K<kb (Ml^Eu.LlJ 10 (PO 
4 ) 6 Q 2 f$^5t«^o s ^»K<h«^Sm^©M^K 

20 KT-fc5«*«3 U«3 2|2»^x^V^o 

fcfcb, MlttMg, Ca, Ba, Sr, ZnfrbW5i&foZ>'Pte<bi>m 
LliiMn, Fe, Cr, S nfrtbM$l&tl5'P% < t t lfit> Qte^o 

^^Tcm^F, ci, Br, ifrtbmwstiZ'ptK ti>imtz%-rz> 0 o. 

OOOUa^O. 5, 0. OOOl^b^O. 5X*foZ> 0 
25 3 4. BiIf2M-0^feKf4, (Ml,.,. b Eu,Ll b ) 10 (P0 4 ) 6 Q 2 X*& 

£fri£Sbfc#iSC£, (MIl.Eu.) 10 (po 4 ) 6 Q 2 ft$Wf»Ii 
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fcfcU MlttMg, Ca, Ba, Sr, Zni^a^$^>ft< itjltt 
t> LlHMn, Fe, Cr, S nfl>fc3ift£ft*$>fc< £ t> Qi4/>n 
^56*© F, CU Br, I frbmiZinZ'J>k< t % 1 0. 
OOOUa^O. 5, 0. OOOl^b^O. 5ffc5 0 
5 3 5. tfflBM-^»®tt, CMl 1 .._ b Eu.Ll b ) 10 (P0 4 ) 6 Q 2 T^ 
£ftM««i, (Ml^.EuJ 10 (P0 4 ) B Q a T?«*jx5«*«WKk, 
(Ml x _ a Eu a ) 4 A 1 14 0 26 -?££ft5£ftW«:2^ 

10 fcfc'U MlttMg, Ca, Ba, Sr, Z n^65SW$tl«^< «fc 1 1 S 

LlttMn, Fe, Cr, S nii*hWR£lnZ&t£< 1 1 1®^ Qtt/Ma 
^5gS!£>F, CI, Br, I #>bSiR£«a54>&< £ t> mt*mirZ>o 0. 
000 1^a^0. 5, 0. 00 0 1^b^0. 5"Cfe5o 
36. «Wa»-0«**«tt, 4>fc< th (Ml 1 _ a _ b Eu a Ll b ) 10 (PO 
15 4 ) 6 Q 2 -Vm^M^mWt, (Ml 1 _ a Eu a ) 10 (P0 4 ) 6 Q 2 -C*$*a5 

(M1...EU.) 4 Al 14 0 J6 «tl5»Ih Re 2 0 2 

RT?*>«»#^3 1X»3 2|B«0^tlK^VNfc|i^7 s V^^o 
20 fcfc'U MlfiMg, Ca, Ba, Sr, Z n^638^$tl5^*< it 1« 

LlliMn, Fe, Cr, S n^fe^$tb5^< t h lUt^ QlZ^v 

V^mOF, Cl, Br, ia>feit4R£tb54>&< £t>lffi££#U Reft 

Sc, Y, La, Gd, L u^W$^'>^< £: t> lttSr^TtS. 0. 0 0 

Ol^a^O. 5, 0. OOOl^b^O. 5t$)5, 
25 3 7. Wm^4m%M*<DmMtti. '>/i<niniGa Sr^tfSMttlfeaN* 

3 8 . Mm¥mfc%ytm*(D%ytm\x ^<HGaiAi 
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